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ABSTRACT
The plankton diatoms of the Pacific Sector of the 
Antarctic Ocean have been examined in 96 samples from 
Eltanin cruises 10-15- A total of 115 taxa in 36 genei'a 
was identified on the basis of light and electron 
microscope observations. Of these, 5 are believed new to 
science. Electron microscope observations provided new 
data and confirmed previous observations on the fine 
structure of many of the species. New combinations of 
taxa are presented. The floristic composition of 
communities made possible delimitation of the Sub- 
antarctic Zone and northern and southern regions of 
the Antarctic Zone. The existence of several benthic 
coastal species in the Southeast Pacific is evidence 
for extensive movement of water away from the South 
American continent.
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SPECIES COMPOSITION AND DISTRIBUTION OP NET PLANKTON 
DIATOMS IN THE PACIFIC SECTOR OF THE ANTARCTIC OCEAN
INTRODUCTION 
The water mass designated as the Southern or 
Antarctic Ocean is among the most productive areas of 
the world. In spite of the recent emphasis on biological 
oceanographic research, notably in phytoplanktonic 
primary productivity (Burkholder and Mandelli, 1965a,b; 
El-Sayed and Mandelli, 1965; Saijo and Kawashima, 1964; 
etc.), the species composition and distribution of the 
primary producers, mostly diatoms, has not been thoroughly 
examined in many areas. Knowledge of the organisms 
involved in primary production is of special interest 
as man considers use of marine resources to meet the 
needs of expanding world population. Phytoplankton 
diatoms in the Antarctic are the major food source for 
the tremendous "krill" (Euphausiacea) populations, which 
in turn are the food source for many of the large whale,
|.(.y
seal, fish, and bird populations in this area. It is 
necessary to understand the species composition and 
ecology of the Antarctic primary producers and their 
relationship to the consumer levels in the food web be­
fore adequate use of the abundant marine resources of 
the Antarctic Ocean can proceed. This work is con­
cerned with the most basic problem involved, the species 
composition of the phytoplankton diatoms and their 
distribution.
The diatoms of the Atlantic sector of the Antarctic 
Ocean have been examined most closely. The publications 
of Hart (1934, 1942), Heiden and Kolbe (1927)» Hendey 
(1937)> Hustedt (1958), Karsten (1905), Mangin (1915)> 
Peragallo (1921), and Van Heurck (1909) are worthy of 
mention. The Indian Ocean sector is less well known 
(Karsten, 1907; Kozlova, 1962). To date, no extensive 
work has appeared dealing with the Pacific sector, al­
though restricted studies have been made in the area by 
Oassie (1963), Castracane (1886), Brenguelli and Orlando 
(1958), Hendey (1937)» Manguin (I960), Walsh (1968), and 
Wood (I960). Broader studies which included some Antarc­
tic material were made by Hasle (1964, 1965a,b) and Okuno 
(1951* 1952a,b, 1953» 1954). This is not a complete list 
of Antarctic phytoplankton workers, but includes much of 
the work pertinent to this study.
The Antarctic Ocean has no geographically constant 
northern limit, and its boundaries have been defined by 
various authors as either the Antarctic Convergence or the 
Subtropical Convergence. Bor the purposes of this study 
the Antarctic Ocean is defined as the water mass between 
the Antarctic continent and the Subtropical Convergence, 
the definition accepted by Sverdrup et al. (1942: 606).
This is divided into the Antarctic Zone, from the contin­
ent to the Antarctic Convergence; and the Subantarctic Zone, 
from the Antarctic Convergence to the Subtropical Convergence.
Of the 96 samples examined in this study, most are in the 
Antarctic Zone and the southern part of the Subantarctic 
Zone. The study area is the region between 75°W an<l 
1 7 5 longitude, and 4-5°S to 65°S latitude. Further 
discussion of the hydrography of the region is available 
in Deacon (1964), Gordon (1967), and Sverdrup et al. (1942).
The general scheme' of water mass distribution is shown in 
figure 1 .
5fig. 1. Schematic representation of Antarctic
water masses, (after Gordon, 1967; reproduced 
with permission of the author).
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MATERIALS AND METHODS
The phytoplahkton samples used in this study were 
obtained in 1963-64 by various personnel of the Lamont 
Geological Observatory of Columbia University, aboard the 
USES Eltanin, on cruise 10-15- Samples were obtained by 
making vertical hauls with a 0 .3m diameter net, #20 mesh, 
from about 50m depth to the surface, and by use of an 
electric water pump and plastic line, with the water intake 
located on the ship’s hull about 4m below the surface. The 
strained samples were adjusted to a small standard volume 
and preserved with 5% buffered sea water formalin; upon 
shipment to the Lamont laboratories, they were stored in 
the dark until examined. The locations of the stations is 
shown in figure 2 .
For light microscopical observations, portions of the 
samples were washed free of preservative with glass-dis­
tilled water and mounted in Hyrax (refractive index=1.65)? 
some with and some without preliminary oxidation of organic 
material in mineral acid. Duplicate slides were prepared 
of the samples, one set in the author's collection and one 
set to the Diatom Herbarium at the Philadelphia Academy of 
Natural Sciences. The liquid-preserved samples remain on 
file at Lamont Geological Observatory. Hyrax slides of 
material from selected stations have been deposited in the 
phytoplankton collection of the Virginia Institute of Marine
6
Science. All species observed were listed for each station 
and photographed with a Wild M-20 microscope using Pana- 
tomic-X film.
Further observations on the flora in some samples 
were made with the Philips EM-200 electron microscope.
Both direct mounts of the material and carbon replicas were 
made, but since the silica frustule of diatoms is opaque 
to the electron beam, most observations were made with 
carbon replicas.
Two techniques of replication were used: that of 
Drum (196?) and that of McIntyre and Bd (1967) • The 
latter technique was more amenable to this type of study, 
and was used more often, with slight modification, as 
follows:
1 . a freshly cleaved piece of mica is taped to an 
ordinary microscope slide;
2 . several drops of the clatom mixture in distilled 
water is placed on the slide and evaporated;
3 . the slide is placed in a vacuum evaporator 
(Kinney, Inc.) and coated with a carbon film;
4. the slide is removed from the evaporator and the 
carbon film floated off into a 10% HF solution for 10 min. 
to remove the silica;
5 . the carbon film is transferred to distilled water 
and pieces of the replicated diatoms picked up on 100 mesh 
copper grids;
6 . after drying, the grids are ready for ex­
amination in the electron microscope.
This carbon replica technique has the advantage of repro­
ducing all the fine structures of the diatom frustule in 
detail, but is disadvantageous in that only a small portion 
of the sample area can be examined at one time, and that 
interpretation of structure is sometimes difficult unless 
stereo-pairs are made.
The data on water chemistry was taken from Jacobs 
(1965)> using techniques from Barnes (1959) and Strickland 
and Parsons (I960). Temperature measurements were made by 
the ship's thermistor, calibrated against reversing thermo­
meters, and salinity was measured by laboratory induction 
salinometer (model 601, Auto-Lab Industries, Ltd., 
Australia). A summary of oceanographic data appears in 
Table I.
The determination of adequate sample size for 
species composition studies in transect series was made 
using the graph presented by Dennison and Hay (1967)- 
Five hundred or more cells were counted in each transect 
sample, with a 0 .9 5 level of confidence in detecting 
organisms with an abundance of 0.006 or greater (5  
specimens in a population of 5 0 0).
TABLE I
LOCATIONS AND OCEANOGRAPHIC CHARACTERISTICS OF STATIONS
Station Date Lat. S. Long. W. Temp. °C Sal. °/oo
EL-10 A 13-X-63 55-09 82-42 5.1 34.2
B 14-X-63 55-57 82-59 5.1 34.2
C 18-X-63 59-20 82-37 4.9 34.3
D 21-X-63 60-59 82-50 -0.4 33-9
E 23-X-63 62-28 83-10 2.2 34.2
F 23-X-63 63-03 82-52 -0.8 33-9
EL-11 G 12-i-64 65-54 115-08 ice _
H 13-i-64 65-51 115-03 ice -
EL-12 K 8-iii-64 48-43 79-02 9.6 _
L 8-iii-64 49-48 80-04 9-3 —
M 9-iii-64 52-26 80-09 8.7 —
N 9-iii-64 54-04 80-04 8.1 —
0 10-iii-64 56-00 77-07 7-2 —
P 10-iii-64 56-21 76-16 7.2 -
EL-13 5 19-V-64 53-37 88-31 7.0 _
8 19-V-64 54-59 89-49 6.2 34.2
9 20-V-64 55-06 89-43 6.1 34.2
10 20-V-64 55-30 90-06 5-7 —
11 20-V-64 56-05 90-11 5.1 34.1
13 22-V-64 57-00 89-45 4.9 34.1
14 22-V-64 57-01 89-14 5.4 —
16 23-V-64 57-50 90-46 5-3 34.2
18 24-V-64 58-42 91-00 5.6 34.1
20 26-V-64 59-49 89-49 3.0 34.0
21 26-V-64 59-31 89-39 4.8 34.1
23 28-V-64 61-14 89-41 2.0 —
25 30-V-64 63-03 89-54 0.7 34.0
30 4-vi-64 66-08 90-19 -0.8 34.0
32 6-vi-64 66-15 93-43 -0.5 34.0
33 8-vi-64 66-11 97-53 -0.8 —
35 10-vi-64 66-15 102-37 -1.6 —
44 17-vi-64 65-31 121-15 0.4 34.1
48 20-vi-64 65-33 130-08 -0.8 34.0
50 22-vi-64 64-17
9
130-04 -0.5
TABLE I (continued)
Station Date Lat. S. Long. W. Temp. °C Sal. °/oo
EL-1 3 51 23-vi-64 61-59 129-59 0.8 34.1
55 24-vi-64 60-43 129-53 1.1 —
54 25-vi-64 59-36 1 3 0 -3 2 1.5 —
56 27-vi-64 58-03 130-14 3.7 34.0
59 28-vi-64 55-46 129-32 4.0 —
60 29-vi-64 54-34 129-38 6.3 34.2
66 5-vii-64 53-50 148-56 7-0 —
70 7-vii-64 51-28 162-22 7.7 —
72 9-vii-64 47-53 172-04 10.0 -
76 13-vii-64 42-29 176-38 12.8 —
EL-14 78 2-viii-64 50-0 1 159-41 8.1 34.5
80 3-viii-64 52-01 159-47 6.8 34.4
82 4-viii-64 53-05 159-39 6.1 —
83 5-viii-64 54-13 160-00 4.7 34.1
85 8-viii-64 56-12 160-32 4.0 34.1
89 10-viii-64 55-56 159-05 3-9 34.1
90 ll-viii-64 58-05 160-05 1.9 —
92 13-viii-64 59-39 160-06 0.4 34.1
95 16-viii-64 62-23 160-06 -0.7 34.1
96 17-viii-64 62-51 159-55 -1.5 34.2
97 18-viii-64 62-51 159-53 ice 34.1
100 20-viii-64 59-54 152-46 -1.2 34.2
102 22-viii-64 59-59 145-11 -0.9 34.1
105 25-viii-64 59-57 136-40 -0.5 —
109 28-viii-64 59-57 125-02 2.9 34.1
110 29-viii~64 60-37 124-25 1.4 34.0
111 29-viii-64 60-42 124-12 0.5 —
112 30-viii-64 58-59 125-09 3.0 34.0
114 31-viii-64 57-53 125-03 3.1 34.0
115 l-ix-64 57-07 125-23 4.0 34.1
117 3-ix-64 56-03 124-49 6.1 34.3
120 5-ix-64 54-49 124-34*. 5.7 -
124 9-ix-64 51-14 116-17 5.9 —
125 10-ix-64 49-37 112-30 6.3 —
126 10-ix-64 48-26 109-32 7.3 -
131 13-ix-64 43-13 97-44 8.6 —
134 14-ix-64 42-01 95-15 8.8 —
135 14-ix-64 41-09 93-23 10.2 —
EL-15
140 6-X-64 5 0 -0 2 82-42 6.8 —
141 8-X-64 58-08 89-07 3.9 -
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TABLE I (continued)
Station Date Lat. S. Long. W. Temp. °C Sal. °/oo
142 9-X-64 60-42 90-00 2.0 -
143 lO-x-64 61-01 95-16 2.9 34.1
145 12-X-64 60-13 94-49 3.0 —
146 13-X-64 59-04 94-56 4.0 34.1
151 15-X-64 59-05 98-50 2.8 —
154 17-X-64 58-00 100-01 4.4 34.1
155 18-X-64 59-54 101-20 2.6 34.1
156 19-X-64 61-01 99-58 3-3 34.1
161 22-X-64 60-31 105-00 1.8 —
165 23-X-64 59-07 105-05 4.2 34.2
170 25-X-64 59-59 109-58 1.3 34.1
171 27-X-64 58-40 108-50 2.4 34.1
173 28-X-64 57-50 108-39 4.4 34.2
184 3-xi-64 56-01 119-58 4.5 34.2
200 9-xi-64 55-58 134-26 3.3 34.1
202 ll-xi-64 58-22 134-38 1.0 34.1
205 14-xi-64 55-57 140-06 4.0 -
206 16-xi-64 56-07 145-00 0.8 34.1
207 17~xi-64 55-20 145-03 2.6 —
209 18-xi-64 54-02 145-18 4.9 34.2
210 19-xi-64 55-03 149-43 3.1 34.0
212 22-xi-64 56-59 150-10 1.5 34.1
11
. 2. Location of Eltanin stations. Transects 
indicated by solid line joining stations.
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RESULTS: FLORISTIC COMPOSITION
The taxonomy of diatoms is highly artificial, pri­
marily since few descriptions of species give any indi­
cation of the wide range of variation diatoms may undergo 
in natural populations. Where observations of natural 
populations have been compared with laboratory culture 
studies, unexpected results may be obtained. Holmes and 
Reimann (1966) have investigated a species of Coscinodiscus 
and found that during the life cycle, forms arise which 
have been attributed to two formerly distinct species. 
Drebes (1967) has observed similar results with another 
planktonic genus, Bacteriastrum. Lauritis at al. (1967) 
have questioned the generic identity of Hantzschia and 
Nitzschia, and Wood (I960) has found a frustule with each 
of the valves having the characteristics of genera of 
different families.
It therefore appears certain that, of the described 
species and varieties, many may be no more than ecological 
variations of the same taxa. For this reason, the use of 
varietal and form designations of various taxa in this 
work does not imply acceptance of the validity of these, 
but may simply connote that an insufficient amount of 
material was available, examination of which might 
justify unification with higher taxa.
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Hendey (1937:207) has stated that it is "...a 
matter of the utmost importance that every name should be 
referred to a published description and illustration by 
which the organism can be identified. Whether the cita­
tion given be technically correct is a matter of secondary 
importance." This philosophy is followed in the present 
work. All taxa described are also illustrated, and addi­
tional references are given, as well as partial synonymies. 
References and synonymies are especially helpful, since 
some of the illustrations in this work may not show all 
the characteristics peculiar to a given species.
The species have been arranged in alphabetical order 
rather than phylogenetically for two reasons. First, 
because no index to the species is provided after the 
text; and more importantly, because recent research, as 
cited above, and in this work, indicates that the tradi­
tional concepts of diatom taxa at the specific, generic, 
and familial level are in need of major revision.
The location of the sampling stations is shown in 
text figure 2. Stations connected by a solid line in­
dicate transect studies, to be discussed later. The dates 
and locations of samples, along with some physical and 
chemical data, are shown in Table I. Station numbers 
refer to those collection numbers of the samples stored 
at Lamont Geological Observatory of Columbia University, 
and not to the station numbers of Jacobs (1965, fig. 1), 
which is the source of the physical and chemical data in 
Table I.
ACTINOCYCLUS Ehr.
Actinocyclus curvatulus Janisch
Janisch, 1878, in Schmidt Atlas; PI. 57» fig* 31
Hustedt, 1927-30: 538 
Hustedt, 1958: 129
Rattray, 1890: 145 (as A. subocellatus)
Cells solitary, discoid, valves flat or slightly de­
pressed in the center. Areolae in radial rows grouped in 
fascicles, the first row of each fascicle running from the 
valve center to the margin, with the shorter rows of the 
fascicle parallel to the first row. Rows somewhat curved, 
sometimes straight; with areolae numbering 5 -6 in 10p near 
the center, 8-9 in lOju near the margin, abruptly becoming 
much smaller at the margin. A small ocellus is usually 
present, often discernible with difficulty. Valve dia­
meter 55-83p (Hustedt gives 96-106p as the diameter, while 
Kolbe (1 9 5 7:22) reports all specimens less than 50ju).
The differentiation of this species from Coscinodiscus 
curvatulus can be very difficult, since in some species 
the ocellus is present only on one valve, or lacking al­
together. This difficulty has also been encountered by 
Wood (1967:95). Hustedt (1958:129) found that the two 
species may be differentiated by the broader marginal zone 
in A. curvatulus, but this is a somewhat subjective 
criterion.
This species is confined to colder waters in both 
hemispheres (Hustedt, 1927-30: 539)» but is more fre­
quently observed in Antarctic regions (Van Heurck, 1909:
44; Mann, 1937= 19). Hustedt (1958: 113) believes that
Heiden and Kolbe's records of C. curvatulus are in reality 
A. curvatulus. Found at sta. B, 0, 5, 8 , 6 6 , 78, 97> 115, 
120, 173, 200, 206, 209 (temp. 0.8 to 8.1°0). Fig. 4.
ACTINOPYTCHUS Ehr.
Actinoptychus senarius (Ehr.) Ehr.
Ehrenherg, 1838: 172 (as Actinocyclus senarius)
- Ehrenherg, 1843: PI. 1, part 1, fig. 27
Hustedt, 1927-30: 473 (as Actinoptychus undulatus 
(Bail.) Halfs)
Hendey, 1937: 271
Cells solitary, discoid, valve divided into six sec­
tions which are alternately raised and depressed. Areolae 
large, somewhat irregular. Valve center with hyaline 
hexagonal area. Each sector has an apiculus near the mar­
gin. Valve margin finely striate.
This species is very widespread in temperate and sub­
tropical waters, but is never abundant. It has been record 
ed from subantarctic waters by Hendey (op. cit.), Heiden 
and Kolbe (1928: 502), Mann (1937: 21) and Van Heurck (1909 
43). Found only at sta. 209 (temp. 4.9°C). Fig. 5*
AMPHORA Ehr.
Amphora barrei Manguin 
Manguin, 1957: 131
Hustedt, 1958:_ 151 (as A. antarctica)
Manguin, I960: 327
Valves semi-lanceolate, with subcapitate ends, raphe 
on the linear margin. The striae are rudimentary, and are 
distinct only close to the raphe. Occasionally they extend 
discontinuously to the dorsal margin. Striae number 70-85 
in lOja. Apical axis 20-68p.
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In many cases the valves appear hyaline in the light 
microscope, because of the incompleteness and extreme fine­
ness of the striae. Apparently this species is exclusively 
Antarctic. Hustedt (op. cit.) found it only in salps, while 
Manguin (I960: 327) describes it as "...vivant en Epiphyte 
...en particulier sur Biddulphia anthropomorpha.1 In this 
study, found only in pack ice at sta. G, H. Fig. 6, 7-
ASTEROMPHALUS Ehr.
Asteromphalus hookeri Ehr.
Ehrenberg, 1844: 200 (as A. hookeri, A. buchii,
A. cuvierii, A. humboTdtii)
Kars ten, 1905: 90~~
Hendey, 1937: 270 
Hustedt, 1958: 127
Cells discoid, mostly solitary but occasionally 2-3 
cells in short colonies in valvar contact. Valves slightly 
convex, somewhat undulate in girdle view. Hyaline central 
area variable in size, but usually occupying one-half the 
total diameter of the valve. Hyaline rays usually 5-8, 
occasionally up to 10, one much narrower than the others.
Each ray ends in a raised tubular process. Central area 
crossed by radiating branched lines which join the apices 
of the areolate sectors. Areolae in tangential lines,
6-8 in IOji, of uniform size or slightly larger at the peri­
phery of the sectors. The external sieve membrane of each 
areole consists of a cluster of 3-8 round sieve pores sur­
rounded by about six pores which are often radially elonga­
ted. This feature is illustrated by Helmcke and Krieger 
(1962, pi. 119) but differs somewhat from the interpre-
tation by Okuno (1952: 347)- The valve diameter is 44- 
132p.
This species is common throughout the Antarctic ocean­
ic areas, and is occasionally abundant in the Convergence 
region. In addition to those named above, it has been re­
corded by Balech and El-Sayed (1965: 109), Frenguelli and 
Orlando (1958: 133), Heiden and Kolbe (1928: 505), Manguin 
(I960: 257), Peragallo (1921: 75), Van Heurck (1909: 43), 
and Wood (I960: 220). Found in this study at sta. A, C-F,
H, 8, 25, 30, 35, 44, 48, 50, 51, 53, 54, 56, 89, 90, 92,
95, 96, 97, 98, 100, 102, 105, 109, 110, 111, 112, 114,
115, 120, 142, 146, 155, 156, 161, 170, 173, 200, 202, 205- 
07, 209, 210, 212 (temp. -1.6 to 6.2°C, all but three 
occurrences less than 5°C)- Fig. 8,9*
Asteromphalus hyalinus Karst.
Karsten, 1905: 90
Hustedt, 1958: 128
Cells solitary, discoid, valves convex. Valves with 
usually 5 hyaline rays, one narrow and straight, the rest 
wider and somewhat curved. Structure otherwise similar to 
A. parvulus. Central area eccentric and somewhat trapezoi­
dal in shape. Areolae 10-12 in 1 Oja. Valve diameter 19-24ju.
The species is apparently rare, having been reported 
only by Hustedt (op. cit.), Karsten (op. cit.) and Mann 
(1937: 27)- Manguin's (1957: 116) new species A. leboimei 
may be a variant of this taxon. It is more abundant in 
the Antarctic than in the Subantarctic Zone. Found rarely 
at sta. 10, 114, 170 (temp. 1.3 to 5*7°C)• Fig. 10.
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Asteromphalus parvulus Karst.
Karsten, 1905: 90 
Hendey, 1957*' 270 
Hustedt, 1958: 128
Cells solitary, discoid, valves slightly convex.
Central hyaline area equal to or more than one-half the 
cell diameter. Hyaline rays variable, usually 6 or 7» one 
much narrower than the others, ending oust short of the 
margin in a protruding tubular process. Areolae coarse,
7-9 in IOji; fine structure of areolae similar to that of
A. hookeri, except the sieve pores are not radially elon­
gate. Cell diameter 22-51/* •
This species may be distinguished from A. hookeri 
by its larger central area in relation to its size, the 
usually smaller valve diameter, and the fact that the inner 
border of the areolate sectors is straight or concave, 
whereas it is slightly convex and more rounded in A. hookeri.
In some specimens, differentiation may be difficult. An 
oceanic species, it has also been recorded by Balech and 
El-Sayed (1965: 111), Cassie (1965: 6), Frenguelli and 
Orlando (1958: 154)» Fukase and El-Sayed (1965: 11), and 
Fukase(1962: 59). Found at sta. B, D, G, H, M, 0, 18, 48,
50, 100, 105, HI, 114, 115, 120, 142, 1 7 0, 171, 175,
184, 200, 202, 206, 209, 212 (temp. -1.2 to 8.7°C, nearly 
always less than 5°C)« Fig. 11-14.
Asteromphalus roperianus (Grev.) Ralfs.
Greville, 1860: 12 (as Asterolampra roperiana)
Ralfs, in Pritchard* 186l: 858 
Schmidt, Atlas, 1876: pi. 58, fig. 15 
Karsten, 1905: 90
Cells solitary, discoid, valves convex, undulate. 
Central hyaline area about one-third the valve diameter. 
Rays nine in number (Hendey, 1937: 271, has “usually 
seven") terminating short of the margin, one more narrow 
than the others. Areolae in tangential lines, 7-9 in lQu, 
more prominent at the edge of the sectors. Inner border 
of sectors rounded. Branched lines radiate from the cen­
ter, joining the sector apices. Cell diameter 90ja (one 
specimen).
Hendey (op. cit.) found this species restricted to 
the Antarctic, as did Mann (1937 •’ 27) and Wood (I960: 220), 
while Heiden and Kolbe (1928: 506) found it in the tro­
pical Atlantic and Indian Oceans. In this study it oc­
curred only once at sta. 209 (temp. 4.9°C). Fig. 15.
BIDDULPHIA Gray 
Biddulphia anthropomorpha V.H.
Van Heurck, 1909: 39
Van Heurck, 1909: 40-42 (as B. punctata Grev. var.;
B. ottomulleri, B. transTuclda. 5. litigiosa
Han&Tn, 1915: 27 (as B. polymorpha)
Hendey, 1937: 277
Cells strongly silicified, forming chains, valves 
elliptical, with prominent "horns". Pervalvar axis greater 
than apical axis, so cells normally lie in girdle view. 
Valve surface coarsely punctate, usually furnished with 
spines. Girdle sharply differentiated and finely punctate. 
Apical axis 30-48u, pervalvar axis 55~76u. Several of the 
cells in this study had small epiphytic naviculoid diatoms, 
whose identity is unknown, and in some cases these occurred 
within the girdle of dividing cells (see fig. 17). This
may be a case of selective epiphytism, such as occurs 
between Rhizosolenia and the cyanophyte Richelia intra- 
cellularis.
As Hendey (op. cit.) points out, Mangin (op. cit.) 
correctly concluded that the species created by Van Heurck 
were but growth forms of a single species. Mangin's 
renaming of the species was incorrect since his name was 
preoccupied by B. polymorpha (Grun.) Wolle, an entirely 
different species.
This species is neritic, and found in Antarctic and 
Subantarctic Zones. Previously recorded by Prenguelli 
and Orlando (1958: 150), Peragallo (1921: 73), Heiden 
and Kolbe (1928: 541), and Wood (I960: 220). Pound only 
at sta. L and 10 (temp. 5-7 and 9-3°0)« Pig. 16, 17- 
Biddulphia longicruris Greville 
Greville, 1859: 163
Cells elliptical in valve view, with slender "horns" 
at each end. Cells appearing in girdle view, forming 
chains. The valves have a central inflation,.from which 
project one or more spines. Valve surface punctate. Api­
cal axis 165/u. Cupp (1943: 154-161) discusses this species, 
and establishes a new variety, hvalina, which my specimen 
resembles closely, both in size and markings.
Hendey (1937: 276) reported the species as frequent 
in the Peru (Humboldt) Current, and stated it is a neritic 
form in temperate and tropical seas. Taylor (1966: 455) 
has recorded it from the southwest Indian Ocean. Pound 
at sta. M, 10, 151 (temp. 2.8 to 8.7°C). Pig. 18.
Biddulphia weisflogii Janisch
Grunow, in Van Heurck, 1880-85; pl» 100, fig. 1, 2
Karsten, 1905: 122 (as B. striata)
Mangin, 1915: 22
Hendey, 1937: 278 (as B. striata)
Hustedt, 1958: 137
Cells broadly rectangular in girdle view, with weakly 
developed "horns" at the corners. Valves somewhat convex 
with two or four spines. The valves are areolate, rather 
than punctate as Hendey (op. cit.) states. Okuno (1953:
178) also observed the areolate character of the surface 
markings, but gives the impression that the sieve membrane 
is external. In my specimens, it appears that the sieve 
membrane is on the interior as in Triceratium favus, which 
is also placed in the family Biddulphiaceae. Although Okuno 
(op. cit., text fig. 1) shows the areolae as hexagonal, 
they are sub-quadrate to ovoid. Pervalvar axis 45-62/1.
Hustedt (op. cit.) includes B. striata as a synonym, 
which opinion is followed here.
The species is restricted to the Antarctic zone, and 
is probably neritic. It was found in only one sample, at 
sta. H (pack ice). Pig. 19, 20.
CHAETOCEROS Ehr.
Chaetoceros adelianum Manguin
Manguin, 1957: 118
Manguin, I960: 274
Cells united to form straight chains, elliptic in 
valve view, cylindrical in girdle view. Setae originating
i
well within the valve margin and having numerous spines.
In girdle view, setae projecting upwards. Poramina small
but distinct. In valve view, two setae appear curved away 
from the cell, while two project nearly straight outwards.
A small spine is present on the valve surface. Pervalvar 
axis 25-45)1, apical axis 21-4C)ju, generally smaller than 
Manguin's specimens.
Manguin found this species only in waters south of the 
Antarctic Convergence, which is also the case in this 
study. Apparently other investigators have not recorded it, 
although in my samples it was not uncommon. Pound at sta. 
20, 23, 25, 30, 33, 44, 48, 50, 54 (temp. -0.8 to 3-0°C). 
Pig. 21, 22.
Chaetoceros aequatoriale Cleve
Cleve, 1873= 10
Karsten, 1907: 389
Schmidt, Atlas, 1920; pi. 327, fig- 1 
Hendey, 1937** 294
Cells solitary, approximately rectangular in girdle 
view. Valves circular, slightly convex, with a small spine 
in the center of the valve. Setae proceeding outward from 
the valve, curving downward and away from the cell, and 
ornamented with spines and fine striae, about 20 striae in 
10)i. The mantle has a sharp constriction at the girdle. 
Pervalvar axis 12-18p, apical axis 13-22p.
These specimens agree quite closely with Cleve's (op. 
cit.) and Karsten's (op. cit.) descriptions, except for 
the small isolated spine in the valve, which is indistinct 
in some cases. Manguin's (i960: 275) variety antarctica of 
this species, differentiated mainly on the orientation of
the setae, shows these spines distinctly. Many of my 
specimens correspond to Manguin1s variety, especially 
those from colder waters, but since some transitional 
forms are also present, there seems to be no reason for 
a separate variety.
Hendey (op. cit.) found this species in subtropical 
and subantarctic oceanic waters of the Indian Ocean, as 
did Heiden and Kolbe (1928: 529) and Taylor (1966: 456).
In my material, found at sta. P, K, 0, P, 14, 16, 25, 30,
44, 48, 54, 83, 89, 92, 111, 114, 200, 202, 206, 207, 209 
(temp. -0.8 to 9-6°C). Pig. 23- 
Chaetoceros atlanticum Cleve 
Cleve, 1873: B 11
Castracane, 1886: 76 (as C. dispar)
Schfltt, 1895: 47 (as C. audax)
Schrflder, 1900: 29 (as C. neapolitanum)
Hustedt, 1927-30: 641 (also as 0. atlanticum var.
neapolitana, p. 645)
Hendey, 1937: 290.
Cells united into straight chains. Valves circular, 
with fine pores on the mantle and on the valve surface. 
Poramina large, rectangular to sub-ovoid. Setae origina­
ting near the valve margin, becoming abruptly widened, 
then gradually decreasing in width. Setae angular and 
covered with numerous spines, which are elevated on ridges, 
and many semicircular on reniform pores. These perforations 
are not locular as Okuno (1956: 187) states. Spines lack­
ing and pores more abundant at the proximal end of the se­
ta. Each valve also has a central round hollow spine about
3-5p long, protruding into the foraminal space. Pervalvar
axis 10-22;a, apical axis 9-28^ a.
The "variety neapolitana" is recognized mainly by its 
smaller size and the pervalvarrtransapical axes ratio. But 
this species is very variable in form, and many transition­
al forms between the type species and "var. neapolitana" 
were observed. Hart and Currie (I960: 216), in describing 
the establishment of "var. neapolitana", mention "seemingly 
intermediate forms", but continue to recognize neapolitana 
as a distinct variety. Examination of Cleve and Mdller's 
type slides 118 and 308, and Boyer's material from the 
Shackleton Expedition (all at the Philadelphia Academy of 
Natural Science) also showed some transitional forms. 
Moreover the fine structure of the two are virtually identi­
cal. Therefore, the taxonomic status of the variety is 
meaningless. In addition, occasional specimens were ob­
served which were transitional to var. skeleton (Schtftt) 
Hust., but since typical specimens of this variety were not 
available for comparison, this variety cannot at this time 
be combined with the species.
The distribution of this species is subject to con­
fusion and contradiction. Manguin (i960: 276) observes: 
"...rarement observ^e dans 1'ocean Antarctique."; and 
Hendey (op. cit.) states that it is "...seldom found in 
Antarctic waters." Hart (1934: 85) found the species al­
most as frequent in the Subantarctic Zone as in the Antarc­
tic Zone. Cupp(1943: 105) and Hart and Currie (op. cit.) 
find that "var. neapolitana" is more generally found in
warmer waters than the type. It is certainly possible that
this "variety" is a warm water growth form of the type.
G . atlanticum is a cosmopolitan species, being found
from the Arctic Ocean, throughout the tropics, and in the
Antarctic. In this study it was one of the most abundant
and widely distributed species, occasionally comprising
over 50% of the total net plankton diatoms. Pound at sta.
A-H, K-P, 8, 10, 11, 13, 14, 16, 18, 20, 23, 30, 33, 35,
44, 48, 50, 51, 53, 54, 56, 59, 60, 66, 70, 78, 80, 83,
85, 89, 9 2 , 1 0 5, 109, 111, 114, 1 1 5, 141-^ 43, 146, 151,
155-6 , 161, 170-1 , 173, 200, 202, 205-07, 209-10, 212
(temp. -1.6 to 9-6°C). Pig. 24-28.
Chaetoceros atlanticum forma bulbosum nov. comb.
Ehrenberg, 1844; PI. 35A, fig. 21:.10 ( as 
Dicladia bulbosa)
Castracane, 1886: 79 (as C. radiculum)
Heiden and Kolbe, 1928: 5^6 (as 0. Bulbosum)
Hendey, 1937: 297 (as C. radiculum dastr.)
Cells of similar construction to the type, but differ­
ing in the following ways : the setae are much more in­
flated and shortened, and the central valvar spine is much 
reduced, often not visible in the light microscope; short 
chains are occasionally formed, in which case only the 
terminal setae are greatly inflated, the others being more 
like the type; the foramina are somewhat more angular than 
in the type. Pine structure of the valves and setae are 
as in the type. Apical axis 14-33^- la my opinion these 
differences are not outweighed by the similarities, and so 
it is combined with C. atlanticum as a form.
The distribution of this form, from my observations 
and the station records of Hendey (op. cit.) and Heiden 
and Kolbe (op. cit., p. 527), suggest that this is a 
cold water form of the species, a supposition that might 
be verified by culture studies. However, it should be no­
ted that the type form also occurred at the same stations 
as the form bulbosum. Pound at sta. D, P, 4-3, 83, 14-2,
155, 170, 171, 202, 206, (temp. -0.8 to 4-.7°C, all but 
one less than 2.6°C). Pig. 29-31- 
Chaetoceros boreale Bail.
Bailey, 1855 •' 8
Hustedt, 1927-30: 661
Hendey, 1937: 292
Cells united in straight chains, valves slightly con­
vex and circular to elliptical. Setae emerging from the 
valve surface, becoming perpendicular to the chain of cells. 
Setae quadrate in cross section and spiny; no pores evi­
dent in the light microscope, although Hendey et al.(1954-) 
demonstrated the presence of pores and transverse stria- 
tions with the electron microscope. Poramina distinct, 
sometimes narrow. Apical axis 24— 3^u, pervalvar axis 
11-l^u.
Okuno (1957: 216) treats borealis as a synonym of 
C. eibenii Grun., which may well be a valid combination. 
Their differences are somewhat subjective except for the 
spinule in the valve center of the latter (see Hust., op. 
cit., p. 635 and Hendey, 1964-: 121), and their fine struc­
ture is very similar (see Okuno, op. cit.; and Helmcke and
Krieger, 1962; PI. 120-122). But in that case, C. eibenii 
would be an invalid name on the basis of priority since 
C. borealis was published in 1855, while Grunow's name came 
later (Grunow, in Van Heurck, 1880-85; PI- 82, fig. 9, 1 0).
Hendey (op. cit.) states that this is an oceanic 
species, widely distributed in subpolar and temperate seas 
in the northern hemisphere. Also reported from the Antarc­
tic by Heiden and Kolbe (1928: 531) and Wood (I960: 221). 
Pound at sta. P (temp. -0.8°C). Pig. 32.
Chaetoceros castracanei Karst.
Karsten, 1905: 116 
Hendey, 1937: 295
Manguin, I960: 278
Cells chain-forming, rectangular in girdle view, 
elliptical in valve view. Coarse setae projecting from 
the valve margin; setae with spines, except proximal to 
the cells. Foramina small, somewhat panduriform in shape. 
Girdle narrow. Apical axis 12-26jj.
Most distribution records (Hendey, op. cit.; Heiden 
and Kolbe, 1928: 530) are within the Antarctic Zone, thus 
this species must be considered as typically Antarctic. 
Hendey states also that it is a neritic species. It has 
also been recorded from the Antarctic by Fukase and El- 
Sayed (1965: 9), Marumo (1953: 58), and Wood (I960: 221). 
Pound at sta. 16, 32, 56, 59, 206, 209, 212 (temp. -0.5 
to 5.3°C). Pig. 3 3.
Chaetoceros convolutum Castr.
Castracane, 1886: 78
Hustedt, 1927-30: 668
Schmidt, in Atlas, 1921; PI. 344, fig. 5
Cells chain-forming, chains slightly curved. Upper 
valve of cell convex, lower valve flat, An obvious con­
striction is present at the junction between mantle and 
girdle. Setae long, those of the upper valve originating 
at the valve center, those of the lower valve originating 
closer to the margin. The setae proceed outward in a 
shallow concave curve and are spiny. Foramina small.
The specimens in the only sample in which this species 
occurred had characterisitics of C^ convulutum and C. 
concavicorne. Mangin, and other authors (e.g. Cleve- 
Euler, 1951: 96) have commented on their similarities.
The illustration here resembles that of Cupp (1943:
112, fig. 67c). Apical axis 14-20ju. Heiden and Kolbe 
(1928: 529) record it as far south as 64°S. It is also 
found in temperate and subantarctic waters (Cupp, op. cit., 
and Avaria, 1965: 85)- Found at sta. L, 0, P, 23, 25,
30, 83 (temp. -0.8 to 9*3°C)* Pig* 34.
Chaetoceros criophilum Castr.
Castracane, 1886: 78 
Karsten, 1905: 118 
Hendey, 1937: 295 
Okuno, 1952: 349
Cells in short chains, sometimes solitary; upper 
valve convex, nearly flat in the center, with an exten­
sive mantle area; lower valve flat with a narrow mantle, 
both valves poroid. Setae proceeding obliquely down and 
away from the cell, those of the lower valve almost paral­
lel to the chain. Setae becoming thickened away from the 
cell, and having spines and rows of pores (Okuno, 1954: 20).
Length of setae often exceeding 1mm. Interior cells of 
a chain have short valvar spines in the valve center. 
Foramina small, panduriform in shape. Pervalvar axis 
16-45j>, apical axis 14-39ja.
Hustedt (1958: 135) and Hendey (op. cit.) found 
this species one of the most prominent in the Antarctic, 
and it has been recorded by most Antarctic workers. It
was abundant in many samples in this study. Found at sta.
C-H, L, 10, 11, 13, 14, 16, 18, 20, 21, 23, 25, 30, 32,
33, 35, 48, 5 0 , 51, 53, 54, 56, 59, 66, 82, 89, 95,
111, 114, 124, 142, 155, 156, 161, 170, 171, 173, 184,
200, 202, 205-0 7 , 209, 210/ 212 (temp. -1.6 to 9*3°0, 
mostly less than 6.0°0). Fig. 35, 36.
Chaetoceros dichaeta Ehr.
Ehrenberg, 1844: 200
Castracane, 1886: 77 (as C. janischianum)
Hustedt, 1927-30: 648 “
Hendey, 1937•' 291
Cells united in straight chains. Valves elliptical, 
with a hollow central spine, scattered pores, and occa­
sionally with accessory hair-like spines on the valve sur­
face (see fig. 39)* Rectangular in girdle view with con­
vex valve surfaces. Numerous long narrow spines surround 
the valve at the margin. Girdle narrow and indistinct. 
Setae at first approximately parallel to the chain, then 
abruptly perpendicular. Surface of the setae with several 
rows of pores and stubby spines. Foramina large, varying 
in shape. Pervalvar axis 10-16p, apical axis 14-42!p.
Some specimens were difficult to distinguish from 
.2* atlanticum, especially those with smaller foramina and 
lacking the marginal circlet of narrow spines.
Hart (1934) lists C. dichaeta as a species not occur­
ring north of the Antarctic Convergence, and concludes 
(p. 67) that it reaches its maximum development farther 
south than C. atlanticum. Although C. dichaeta was found 
in comparatively warmer waters in this study, the locations 
were near the Convergence, and may reflect local mixing.
The maximum abundance was in the Antarctic Zone, which 
agrees with Hart's conclusion. Found at sta. A-H, K, M, 
N-P, 10, 16, 20, 21, 23, 25, 30, 33, 35, 44, 48, 50, 51,
53, 5 4 , 5 6 , 5 9, 7 0 , 82, 83, 92, 95, HI, 114, 141-43,
146, 151, 154-56, 161, 170, 171, 173, 200, 202, 205-07,
209, 210, 212 (temp. -1.6 to 9-6°C, mostly 0-5°C). Fig. 
37-39*
Chaetoceros gaussii Heid. and Kolbe
Heiden and Kolbe, 1928: 534
Manguin, I960: 285
Cells solitary, or rarely in pairs. Valves narrowly 
elliptical, concave, minutely punctate. Girdle area large. 
Setae slightly twisted and sometimes sinuose, lacking 
spines, but with transverse irregular slits throughout 
their lengths, slits numbering 6-9 in lp. Pervalvar axis 
72-84p, apical axis 52-58)1.
This species is only rarely or sporadically seen, 
apparently having been recorded only by Heiden and Kolbe
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(op. cit.), Manguin (op. cit.), Balech and El-Sayed (1965: 
110), Burkholder (unpubl. MSS.), and Wood (I960: 222).
In this study, it was recorded as rare at one station. It 
appears to be confined to the Antarctic Zone. Pound at 
sta. L (temp. 9*3°C)i where its presence is probably 
fortuitous. Pig. 40, 41.
Chaetoceros laciniosum Schutt
Schutt, 1895: 38
Hustedt, 1927-30: 701 
Hendey, 1937: 301
Cupp, 1943: 128
Cells in short chains, rectangular in girdle view, 
with slightly produced corners. Valves elliptical, often 
with a slight central inflation. Setae hair-like, approxi­
mately perpendicular to the chain, recurved at the distal 
portion. Terminal setae thickened and spinous. Girdle 
equal to or larger than the mantle in size. Foramina 
oblong. Apical axis 10-12p, pervalvar axis 16-20p.
Primarily this is a coastal temperate species, 
although it has previously been recorded in the Antarc­
tic Zone by Wood (I960: 222) and at the Antarctic Con­
vergence by Hendey (op. cit.). Pound at sta. 72 and 202 
(temp. 10.0 and 1.0°C). Pig. 221.
Chaetoceros natatum Manguin
Manguin, 1957: 222
Manguin, I960: 286
Cells solitary, valves elliptical with an undulation 
toward the center, resulting in an elevated central area. 
Narrowly rectangular in girdle view, with a much reduced
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girdle. Setae very long and spinous, curving away from
the cell, then becoming perpendicular. Pervalvar axis
6-9]p, apical axis 17-23)i, larger than Manguin's species.
Manguin found this species at one station, within the
Antarctic Zone. In this study the same was true, and thus
the species might be considered as rare and restricted to
the Antarctic. Pound at sta. 25, 30, 170 (temp. -0.8 to
1.3°C). Pig. 4-2.
Chaetoceros neglectum Karst.
Karsten, 1905: 119 
Hendey, 1937: 303 
Manguin, I960: 286
Cells united in chains, rectangular in girdle view, 
weakly siliceous. Valves elliptical, with a flat central 
hyaline area and bifurcate radical ribs (fig. 4-5). Be­
tween the ribs are numerous fine pores. Setae fine, hair­
like, at first parallel to the chain, then becoming per­
pendicular. Setae with numerous small spines and spi- 
raled criss-crossing rows of pores (fig. 4-3) ; spines usual­
ly not visible in the light microscope. Apical axis 7“10p, 
pervalvar axis 5-7p»
This species resembles C. laciniosum in the light 
microscope, and the fine structure of the valve (fig. 4-5) 
resembles £. distans Cleve very closely (Okuno, 1956: 189), 
which Hustedt (1927-30: 701) places in synonymy with 
C. laciniosum. In the present species, however, the fine 
structure of the setae (fig. 4-3) is quite different from 
that of C. distans (Okuno, op. cit.) and the terminal setae
are undifferentiated, whereas in G. laciniosum and 0. dis- 
tans they are coarse and spiny.
According to Hendey (op. cit.) it is characteristical­
ly Antarctic and neritic. The present distribution data 
support the former conclusion but not the latter. The 
species was always recorded near the Antarctic Convergence. 
Pound at sta. A, 207, 210, 212 (temp. 1.5 to 5-1°0)• Pig.
4-3-45.
Chaetoceros pendulum Karst.
Karsten, 1905: 118 
Cupp, 1943: 114 
Manguin, I960: 268
Cells solitary; upper valve with a central depression 
and usually a short central spine, lower valve with notched 
corners in girdle view. Setae apparently smooth and long, 
sloping down and outward from the cell. Pervalvar axis 
18-20p, apical axis 14-16;u.
This species is fairly rare, but apparently has a 
wide distribution since Cupp (op. cit.) found it off 
California and Taylor (1966: 457) has it recorded from the 
southwest Indian Ocean. Pound at sta. 23, 24, 56, 207, 
all in the vicinity of the Antarctic Convergence (temp.
0.7 to 3.7°C). Pig. 46.
Chaetoceros peruvianum Brightw.
Brightwell, 1856: 107
Schmidt, in Atlas; 1920, PI. 324, fig. 1-4 
Hustedt, 1927-30: 671 
Hendey, 1964: 123
Cells solitary or in short chains, elliptical in valve
view, the upper valve convex, the lower valve flat. 
Cylindrical in girdle view, with conspicuous constric­
tions at the junction of mantle and girdle. Valves and 
mantle irregularly poroid. Setae on the upper valve fusing, 
then abruptly recurving outward in a iong shallow curve. 
Lower valve setae straight, emerging obliquely from the 
lower valve. Setae quadrate in cross section, with pro­
minent spines and transverse ribs alternating with 2-5 rows 
of reniform pores, ribs numbering 18-24 in 10ja. Observa­
tions on the fine structure agree generally with those of 
Okuno (1956: 191)• Pervalvar axis 17-38ji, apical axis 
13-30jj.
This species is common in oceanic and coastal areas, 
and is cosmopolitan in distribution. It has been recorded 
from the North Atlantic (Gran, 1908: 71), the tropics 
(Smayda, 1963: 245) and by most Antarctic workers. Pound 
at sta. A, P, K, M-P, 5, 10, 16, 20, 21, 23, 25, 50, 44,
48, 50, 55, 54, 56, 59, 66, 78, 80, 83, 92, 111, 114, 142, 
151, 171, 202, 207, 209, 210, 212 (temp. -0.8 to 9.6°C).
Pig. 47, 48.
Chaetoceros seychellarum Karst.
Karsten, 1907: 387
Hendey, 1937: 296
Manguin, I960: 289 (as C. seychellarum var. australe 
nov. var.)
Cells united in straight chains, cells rectangular in 
girdle view, with distinct constrictions where girdle and 
mantle meet. Girdle area twice the size of the mantle. 
Valves elliptical. Setae originating within the valve
margin, parallel to the chain for a short distance, then 
abruptly becoming perpendicular, then curving gradually 
downward. Setae with fine spines, which are not present 
at the proximal portion. Foramina rectangular to tra­
pezoidal. Pervalvar axis 17-26p, apical axis 8-15p.
Manguin (op. cit.) has given a small form of this 
species varietal status, but the differences he cites 
do not appear sufficient to justify such a conclusion. 
Taylor (1966: 445) believes that C. aurivillii Cleve is 
the same taxon, and that Cl. seychellarum should be a 
synonym.
The species is primarily tropical to subtropical in 
distribution, although Manguin found it only in the An­
tarctic Zone. In this study, it was also restricted to 
the Antarctic Zone and the specimens were mostly similar 
to Manguin's variety, with some transitional forms to 
the type. Found at sta. 25, 30, 53, 200, 205, 206, 212 
(temp. -0.8 to 3.3°C). Fig. 222.
Charcotia actinochilus (Ehr.) Hust.
Ehrenberg, 1844: 200 (as Goscinodiscus actinochilus) 
Castracane, 1886: 156-157 las goscinodiscus t?)
bifrons, Cose. (?).janus, Cose. (.YJcyclo teres) 
Karsten7~T9^5 i"79~(as Coscinodiscus chromoradiatus, 
Cose. castracaneil 
Peragallo, 1921: ?6-79 (as Charcotia ,ianus, Char. 
bifrons, Char, australis, OharT valdiviae,
Char, castracanei, Char, chromoradiatus,
Cells solitary, discoid, valves flat and slightly
CHARCOTIA Per
Char, decrescens, Char, irregularis, Char 
dispersus, Char. micropunctaius)
Hustedt"; ±'958: 122“  -------------
dissimilar. Valve structure highly variable, but in gene­
ral consisting of radial rows of puncta, which terminate 
short of the margin and with extensive areas between the 
rows which may be smooth or finely lined. The puncta num­
ber 7-10 in lOp, and become finer in the rows of striae 
which circle the valve at the margin. About 10-12 anvil­
shaped processes protrude out of the valve near the margin. 
Electron micrographs do not reveal any secondary structure 
in the surface perforations, so it is assumed they are 
puncta rather than areolae (see also Okuno, 1953• 177)*
Cell diameter 20-84p.
Hustedt (op. cit.) has conclusively shown that the 
above named synonyms of this highly variable Antarctic 
form belong to one taxon. Although it is recorded in 
one form or another by nearly all investigators of An­
tarctic plankton, it is rarely abundant. In these samples 
it was fairly numerous in pack-ice samples. Found at sta. 
35, 97, 161, 171, 202, G, H, L (temp. -1.6 to 2.4°C, 
except one occurrence at 9*3°C). Fig. 49-51*
COCCONEIS Ehr.
Cocconeis schuettii V.H.
Van Heurck, 1909: 18 (also as C. litigiosa)
Peragallo, 1921: 54
Manguin, I960: 305
Cells solitary, valves broadly elliptical. Raphe 
valve with radiating striae, about 12 in lOp. Central 
area with uneven lateral hyaline areas. Polar nodules 
surrounded by irregular hyaline areas. Rapheless valve
with large, somewhat lyre-shaped hyaline areas. Coarse 
puncta in quincunx, limited to marginal areas and four 
elongated areas along the apical axis; puncta numbering 
about 12 in 10p. Apical axis 64-74p, transapical axis 
44-57p •
This is a characteristic Antarctic species, tycho- 
planktonic, found only in a pack-ice sample. Mann (1937: 
36) believes that the illustration in Schmidt's Atlas 
(PI. 195, fig. 2) is this taxon. Found at sta. H.
Fig. 52, 53-
CORETHRON Castr.
Corethron criophilum Castr.
Castracane, 1886: 85 (also as C. murravanum and
C. hispidum)
KarsTJen, 1905: 101 (as C. valdiviae, and as C. inerme, 
p. 104)
Hensen, 1887: 89 (as C!. hystrix)
Brun, 1891: 20 (as C. pelagicum)
Hendey, 1937: 325
Cells cylindrical, solitary or in short chains; valves 
discoid, convex. Girdle composed of numerous scale-like 
intercalary bands, which are finely punctate (fig. 59). 
Valve surface covered with minute pores (fig. 56), ra­
dially or irregularly arranged. Valves with a circlet of 
spines or setae, which may be either hair-like or them­
selves with smaller spines (fig. 60). Some growth forms 
with an additional ring of fine spines with prominent 
serrated "claws" on the ends (fig. 58). Valve margin 
hyaline or sparsely punctate, but the sockets into which 
the spines fit are regularly punctate (fig. 57). Per-
valvar axis 47-240u, diameter 21-105u.
The extreme variability of this species has led to 
the establishment of several species, but Hendey (op. cit. 
has properly combined them into one. Hendey differen­
tiates the growth forms into "phases", which is pro­
bably a valid concept, but he states (p. 325) ”••• the 
phases are not at all clear and the overlapping that 
occurs makes definition extremely difficult." On this 
basis I prefer to treat the species as a unit, recog­
nizing that under certain environmental conditions these 
variations do occur. All the "phases" mentioned by 
Hendey were seen in varying degree of abundance, often 
mixed together, but phase "inerme" was rare.
The various forms of this taxon have been observed 
throughout the world's oceans. In this study, found at 
sta. A-M, 0, 10, 11, 14, 16, 18, 20, 21, 23, 25, 30, 44, 
48, 50, 51, 53, 54, 56, 59, 80, 82, 83, 85, 89, 90, 92,
95, 111, 114, 115, 141, 142, 146, 151, 154-56, 161, 170, 
171, 173, 184, 200, 202, 205-07, 209, 210, 212 (temp.
-0.8 to 9«6°C, mostly less than 5»0°C). Fig. 54-60.
COSCINODISCUS Ehr.
Ooscinodiscus asteromphalus Ehr.
Ehrenberg, 1844: 77
Hustedt, 1927-30: 452
Hendey, 1964: 78
Schmidt, in Atlas, 1878; PI. 63, fig. 5; PI. 113, 
fig. 23
Cells solitary, discoid, with the center slightly 
convex or occasionally concave. Strongly areolate, with
a central rosette which may or may not have a central 
space. The areolae number 3-5 in 10p, and are largest 
at a distance equal to half the radius from the center. 
Very fine sieve pores are often visible on the sieve mem-r 
brane of the central areolae- (Hustedt, 1927-30, p. 4-53* 
fig. 250B). Specimens of this species were rare. Cell 
diamter 14-5-172p« Hustedt (op. cit.) gives a size range 
of 80-4-00/j.
The species is quite cosmopolitan and is primarily 
neritic. It has been reported from the Antarctic by 
Frenguelli and Orlando (1958: 125), Heiden and Kolbe 
(1928: 4-97), Hustedt (1958: 111), Manguin (I960: 24-6), 
and Van Heurck (1909: 50). Manguin (loc. cit.) found 
the species quite close to the Antarctic continent, but 
it was seen in this study at sta. L, 7 6 , 126, 135 (temp. 
7.3 to 12.8°0). Fig. 61.
Coscinodiscus bullatus Jan.
Janisch, 1891; FI. 6, fig. 12
Hustedt, 1958: 112
Valves discoid and flat or slightly concave, areolae 
in radial fascicles, with the rows in the fascicles paral­
lel to the middle row, 9-10 areolae in lOp. Around the 
margin is an indistinct row of spinules. The central 
areolae form an irregular ring. Valve diameter 39-51>i 
(10-75JJ according to Hustedt).
This species has been found in the Antarctic only 
by Hustedt, but he believes (1958: 112) that it may have
been recorded under other names such as (J. intermittens 
(Karsten, 1906: 156) and 0. antarcticus var. schmidtii 
(Heiden and Kolbe, 1928: 4-92). It has not been found 
outside Antarctic regions, although Jouse et al. (1962: 71) 
found it in the sediments. In this study, found in the 
Convergence region: sta. 83, 115 (temp. 3-9 and 4-.7°C).
Fig. 62.
Coscinodiscus curvatulus Grun. in Schmidt
Schmidt, in Atlas, 1878; PI. 57» fig- 33 
Hendey, 1937: 251
Hustedt, 1927-30: 4-06
Cells solitary, discoid, and valves flat. Areolae 
arranged in curved fascicles. The rows of areolae run 
parallel to the first and longest row of each fascicle.
The valve margin usually possesses short radial lines. In 
some specimens the central areolae are thickened and more 
prominent. Areolae 6-8 in 10ja, cell diameter 35-74-/1 
(Hendey, 1964-: 81 has 4-0-80;i).
The distribution of this species is subject to mis­
interpretation, as Hustedt (1958: 112) has pointed out. 
There is a very close resemblance to some Actinocyclus 
species, especially those which may have an indistinct 
ocellus such as A* curvatulus. Hustedt (loc. cit.) found 
Heiden's specimens of Cl. curvatulus to be in reality A. 
curvatulus. Hendey (1937: 252) calls C. curvatulus a 
temperate oceanic species, but later (1964-: 81) decides 
that it is neritic and boreal. It has been recorded in 
the Antarctic and Subantarctic Zones by Cassie (1963),
Hendey (1937)» Hustedt (1958), Van Heurck (1909)» and 
Wood (I960). Found at sta. B, F, 11, 120, 126, 209 
(temp. -0.8 to 7-3°C). Fig. 63- 
Coscinodiscus eccentricus Ehr.
Ehrenberg, 1840: 146
Hustedt, 1927-30: 388
Hendey, 1937: 242
Schmidt, in Atlas, 1878; PI. 58, fig. 46-49
Cells solitary, discoid. Valves flat, covered with 
irregularly defined sectors of lines, curved and approxi­
mately parallel, in six to eight indistinct sectors. Mar­
gin with numerous apiculi. Areolae decreasing in size to­
ward the valve margin; 3-5 in 10/u in the center, 5-7 in 
10ju near the margin. The specimens found in this study 
were 37“4-§w in diameter (Hustedt, loc. cit., has 20-100p 
in diameter).
Hustedt has mentioned the variability of £. eccentri­
cus (often incorrectly spelled "excentricus") and stated 
that "...die Coscinodisci excentrici nicht von den C. linea- 
ti getrennt werden kCnnen" (1956: 98). As Hasle (I960: 10) 
points out, if they were to be combined, _C. lineatus would 
take precedence over C. eccentricus.
The species is quite cosmopolitan, having been found 
in tropical (Hasle, I960) and polar (Grunow, 1884; Cleve, 
1883) regions. It has been recorded in the Antarctic by 
Hendey (1927), Karsten (1905), Heiden and Kolbe (1928), Van 
Heurck (1909)» and Frenguelli and Orlando (1958). Found at 
sta. 10, 14, 82, 120, 209 ( temp. 4.9 to 6.1°C). Fig. 64.
Coscinodiscus furcatus Karst.
Karsten, 1905: 82 
Hustedt, 1958: 113
Manguin, I960: 24-7
Cells solitary, discoid, convex, with a small struc­
tureless central area having 3-8 (mucilage?) pores.
Areolae subcircular, 12-14- in lOp. The areolae are re­
peatedly dichotomously divided, proceeding from the center 
to the margin, which serves to distinguish the species 
from the closely allied C. stellaris var. symbolophorus 
(see p. 4-8).
Electron microscope stereo-pairs show the central 
pores to be elongated protruberances, with direct com­
munication to the cell interior. They are distinctly 
raised from the cell surface, and may be analogous to 
the "anvil-shaped processes" found by Hasle (1967, pers. 
comm.) in many species of Thalassiosira. The species was 
considered as Coscinosira stellaris by Heiden and Kolbe 
(1928: 4-69), which genus has recently been combined with 
Thalassiosira (Proskina and Lavrenko, 1956). Several 
species of Coscinodiscus have similar mucilage pores, 
and thus the main criterion for distinguishing the two 
genera becomes colony formation, which is an unreliable 
criterion; and quality and quantity of spines, apiculi, 
and other processes, which can be highly subjective.
The species is apparently restricted to the Antarc­
tic region, although Hustedt (1958: 113) found it as 
far north as 4-l°30'S. Also recorded by Cassie (1963)
and Manguin (I960). Found at sta. H, L, 90, 202 (temp.
0.2 to 9-3°C); but, in agreement with Cassie, more
abundant close to the Antarctic continent. Fig. 65, 66.
Coscinodiscus janischii Schm.
Schmidt, in Atlas, 1878; PI. 64, fig. 2,3 
Hustedt, 1927-30: 459
Janisch, 1862 (as C. marginatus Jan., nec Ehrenberg) 
Cells solitary, discoid, with flat or slightly con­
cave valves. Central area of valve hyaline or with in­
distinct minute granules (?pores). Areolae coarse, 3-4 
in lOp, arranged in radiating lines, becoming smaller at 
the margin. Cell diameter 180-250p.
Hustedt (op. cit.) believes this species to be char­
acteristic of "w&rmeren Meeren". Found in this study at 
sta. 90, 110, 124-126, 135 (temp. 1.4 to 10.2°C, mostly 
6°C or more). Fig. 67*
Coscinodiscus lentiginosus Jan.
Janisch, in Schmidt, Atlas, 1878; PI. 58, fig. 11 
Hendey, 1937: 248 
Hustedt, 1958: 116 
Castracane, 1886: 160
Cells solitary, discoid, valves flat. Granulate 
areolae more or less irregularly dispersed in the valve 
center, becoming ordered in radial lines toward the mar­
gin. Areolae 5-7 in 10/x near the center, becoming 10-14 
in lOp at the margin. Many specimens refract light char­
acteristically and appear blue or blue-green under low 
power in the light microscope. In some specimens the 
areolae are arranged in fasciculate bundles (fig. 69).
The margin has one prominent apiculus which is.*, in some
specimens (fig. 68) definitive in differentiating it from 
CJ. tabularis, which is also highly variable. Inexplic­
ably, Oastracane (loc. cit.) did not mention or depict 
this apiculus. The electron microscope shows (fig. 70) 
the surface to possess numerous pores which are of ap­
parently the same construction as marginal tubuli of 
some species of Thalassiosira (Hasle, pers. comm., and 
Takano, 1965). The size ranges from 22-9^ in diameter 
(Hendey, loc. cit., gives 40-120u).
Primarily characteristic of the Antarctic region, 
this species is never abundant in the plankton, but is 
tremendously abundant in the oceanic sediments (Hendey, 
1937-* 248; Jouse ejb al., 1962: 50). It has been recorded 
by many authors in the Antarctic. Found at sta. 10, 16, 
20, 25, 3 0, 48, 50-54, 56, 66, 82, 83, 85, 89, 95-97,
100, 102, 105, HO, 111, 114, 115, 120, 1 3 1, 141-42,
146, 155-56, 161, 165, 170-71, 173, 184, 202, 205-07, 209, 
210, 212, A, D-H, K, 0, P (temp. -1.2 to 9.6°C, mostly 
1-5°C). Fig. 68-70.
Ooscinodiscus lineatus Ehr.
Ehrenberg, 1839: 129
Hustedt, I927-3O : 392
Schmidt, in Atlas, 1878; PI. 59, fig. 26, 31, 32 
Van Heurck, 1880-85, PI. 131, fig- 3, 5, 6
Cells solitary, discoid, valves flat or slightly 
convex. Areolae arranged in approximately straight lines, 
with 4-6 in 1 Op. near the center, 5-7 in 19^ near the mar­
gin. The illustrations of Oupp (1943: 53) and Hustedt 
(loc. cit.) do not show the "contiguous granules"
(Rattray, 1890: 4-72) that are! usually present in my speci­
mens, hut they are well illustrated by Van Heurck (loc. 
cit.; PI. 131» fig* 3)* The degree of development of 
these granules, which are a series of areolae smaller than 
those of the central area, does not affect specific de­
termination, more critical factors being the arrangement of 
the tangential lines and the marginal striae, which num­
ber 10-16 in lQju. The species is closely related to 0. 
eccentricus (see p. 4-2). The range in diameter was 
32-92/a. (Hustedt has 30-159*1).
A cosmopolitan species, C. lineatus is found in 
oceanic and neritic areas. Hendey (1937 : 24-3) states 
that specimens from cold waters are smaller than those 
of warmer areas. It has been reported from the Antarctic 
by Frenguelli and Orlando (1958: 122), Hendey (loc. cit.), 
Manguin (I960: 24-9), Heiden and Kolbe (1928: 4-82), Pera- 
gallo (1921: 80), Van Heurck (1909: 4-8), and Wood (i960: 
218). Pound at sta. 16, 18, 44-, 50, 56, 111, 115, 120,
173, 200, 209-10 (temp. -0.5 to 5*7°C). Pig. 71. 
Coscinodiscus oculoides Karsten
Karsten, 1905: 81 
Hendey, 1937: 249
Hustedt, 1958: 116
Cells solitary, discoid, valve convex with a flat­
tened central area. Areolae hexagonal, uniform in size 
(3-4 in lOp), or slightly larger in the center. The 
species resembles G. oculus-iridis in its size, coarseness, 
and areolation pattern, but differs in the lack of a cen­
tral space and distinct central rosette of areolae. The
size in these samples was 110-126ju in diameter, while 
Hustedt (loc. cit.) gives 87-230p.
Hendey (op. cit.) and Hustedt (op. cit.) both agree 
that this species is characteristically Antarctic in dis­
tribution, neither author finding it outside the influence 
of Antarctic waters. It was also reported by Prenguelli 
and Orlando (1958: 125) and Van Heurck (1909: 4-9). Pound 
at sta. A, H, 76, 90, 92, 97, HO, 124-, 134- (temp. -1.7 
to 12.8°C), Pig. 72.
Coscinodiscus oculus-iridis Ehrenberg
Ehrenberg, 184-0: 14-7
Hustedt, 1927-30: 4-54-
Schmidt, in Atlas, 1878; PI. 53, fig. 5-7
Hendey, 1964: 78
Cells solitary, discoid, valves flat or slightly 
convex, covered with coarse areolae in radiating lines. 
Areolae hexagonal, in the center enlarged to form a 
rosette, with or without a central space. Areolae in­
creasing in size toward the valve margin, where they be­
come smaller at the periphery. The interior cover mem­
brane is often visible in the light microscope. Okuno 
(1951: 308) has shown that the sieve membrane is external 
and the cover membrane internal. Diameter of valves 118- 
140p; Hustedt (op. cit.) gives 100-300p.
Manguin (I960: 250) found this species close to the 
Antarctic continent, but it was seen in my samples only at 
sta. L, clearly subantarctic water (temp. 9»3°C). It has 
also been reported from the Antarctic by Heiden and Kolbe 
(1928: 497), Hendey (1937: 249), Cassie (1963: 7), Balech
and. El-Sayed (1965: 108), and Prenguelli and Orlando 
(1958: 125). The species is generally quite cosmopolitan. 
Pig. 75-
Coscinodiscus perforatus Ehr.
Ehrenberg, 1844A: 78
Schmidt, in Atlas, 1886; PI. 64, fig. 12
Hustedt, 1927-30: 445
Hendey, 1964: 77
Cells discoid, solitary, valve surface flat or 
slightly convex. Valves areolate, areolae separate, in 
radiating lines, 4-5 in 19u, becoming smaller near the 
margin. In the center of the valve is a distinct hyaline 
area with an irregularly defined margin. Cell diameter 
85-119U.
This species is characteristic of temperate neritic 
areas, although it was found on one occasion quite far 
from land. Avaria (1965: 75) has reported its occurrence, 
in Valparaiso Bay, somewhat outside the area of interest 
in this study. Pukase and El-Sayed (1965: 4) collected it 
in the area around Tierra del Puego. Pound at sta. 5, 10, 
66 (temp. 5-7 to 7.0°C). Pig. 74-.
Coscinodiscus stellaris Roper
Roper, 1858: 21
Schmidt, in Atlas, 1891; PI. 164, fig. 4
Hustedt, 1927-30: 396 
Hendey, 1937: 243
Cells discoid, solitary, convex. Areolae fine (14- 
18 in 19*1) arranged in slightly curved tangential rows, 
Center of the valve with several "thickenings" (Hendey, 
1937: 243) which Hustedt (1958: 118) interprets as muci-
4-9
lage pores. Cells 45-70p in diameter, found only at sta.
209 (temp. 4.9°C).
G. stellaris var. symbolophorus (Grun.) Jorgensen 
Grunow, 1884-: 82
Schmidt, in Atlas, 1889; PI* 138» fig. 1-3 
Jorgensen, 1905: 196 
Lohman, 194-1: 69
The variety is distinguished from the species pri­
marily by the coarseness of the areolae (8-14- in lOp) and 
by the fact that the variety commonly has the areolae in 
fascicles. However, as Hustedt (1958: 118) points out, 
cells can have fasciculate structure on one valve and tan­
gential structure on the other. Also, the number of areolae 
is highly variable.
Heiden and Kolbe (1928: 469) placed the species in 
Coscinosira on the basis of central mucilage pores. How­
ever, the species has not been observed in filaments, and 
in any event Coscinosira is more properly combined with 
Thalassiosira, which according to Hasle (pers. comm.) al­
ways has marginal spines, which are lacking in the present 
species. Although this species has not been observed in
--"i
the electron microscope, it is probable that the central 
pores are of the same construction as those of the closely 
related species, C. furcatus. Moreover, Hustedt (op. cit.) 
states: MDer Besitz der Schleimporen an sich sagt nichts,
da ihre Funktion verschiedener Natur sein kann." The dia­
meter of the only specimen seen is 55/u«
It appears that the species is found in temperate 
waters (Hustedt, op. cit.) while the variety is found in
50
Antarctic and Arctic regions (Grunow, op. cit.). This
conclusion is supported by the occurrence of the species
and variety in this study. It is likely that the two
cannot be maintained as separate taxonomic entities,
but in this study an insufficient amount of material was
available for study to justify a formal unification.
Pound at sta. H (temp. 0.2°C). Pig. 75-
Coscinodiscus tabularis Grunow
Grunow, 1884: 86 
Hustedt, 1958: 119 
De Toni, 1894: 1292
Schmidt, in Atlas, 1878; PI. 57> fig- 45 
Cells solitary, discoid, valves flat. Areolae 
rounded, arranged in radial rows, sometimes fasiculate; 
in the central area the areolae are somewhat irregular.
At the margin is a ring of small areolae and 5-12 hollow 
anvil-shaped processes projecting above the cell surface.
Hustedt (op. cit.) has clearly demonstrated the wide 
variability of this species, and has shown that Manguin's 
(I960: 251) variety antarctica does not have a separate 
taxonomic identity. It has some features in common with 
Charcotia actinochilus (Ehr.) Hust., such as radial mark­
ings on the valve, anvil-shaped processes, etc., but 
Charcotia has punctate marking, wheras those of C. tabul- 
aris are areolate. Diameter of valve 19-4£h (Hustedt, 
1927-50: 427 gives 30-70/a).
It has been reported from the Antarctic also by 
Cassie (1963• 7)» Heiden and Kolbe (1928: 499)» and. 
Manguin (i960: 251). It is apparently found only in
51
the region from the Antarctic continent to the Convergence.
Pound at sta. 8, 10, 16, 18, 20, 21, 23, 24, 35, 54, 72,
78, 85, 89, 9 0 , 92, 95, 96, 105, HI, 114, 115, 120, 124,
140-42, 155-56, 171, 175, 184, 200, 202, 206, 207, 209, 210,
212, A-C, G, H, N (temp. -1.6° to 8.1°C, mostly 2-4°C).
Pig. 76-78.
Coscinodiscus tumidus Janisch
Janisch, in Schmidt's Atlas, 1878; PI. 59, fig* 58, 39* 
Rattray, 1890: 27 
Karsten, 1905: 80 
Hustedt, 1958: 120
Cells discoid, solitary, with central portion of the 
valve mostly depressed, occasionally convex. Areolae 
coarse, 3-6 in lC^ u near the valve margin, 5-7 in 1Q« near 
the center. Central rosette and central area absent.
Marginal processes 5 to 9, usually 7 or 8. Diameter of 
valves 64-16^u. The valve mantle is finely punctate, with 
24-26 puncta in IOji (fig. 80). In the electron microscope 
(fig. 81), the presence of numerous pores over the valve 
is revealed, and the marginal processes are seen as being 
of the same construction as the central pores and "anvil­
shaped processes" of Thalassiosira (Hasle, pers. comm.).
The areolae have an external sieve membrane, while the 
cover membrane opens to the interior.
This species is characteristic of the Antarctic, and 
was abundant at many stations, although Hendey (1957: 251) 
recorded it at only one station. Most authors working with 
Antarctic material have reported its presence. Pound at 
sta. 11, 18, 20, 21, 23, 25, 55, 55, 44, 50, 51, 55, 56,
52
89, 92, 95, 97, 100, 111, 114-15, 120, 131, 154-55, 170- 
71, 173, 205, 209, 210 (temp. -1.6 to 8.6°C, mostly 2-5°C).
Pig. 79-81.
Coscinodiscus tumidus Jan. forma fasciculatus Rattray
Rattray, 1890b: 476
Karsten, 1905: 84 (as C. inflatus n. sp.; also C. 
incurvus, C. quinquies-marcutus)
Hendey,193'?: ^53 (as C. inflatus Karst.)
Hustedt, 1958: 115 (as C. inflatus Karst.)
Cells discoid, solitary, valves flat or slightly 
depressed. Areolae in fasciculate bundles, with the lines 
of areolae running parallel to the central line of each 
fascicle. Areolae number 5-11 in 10/j, slightly more nu­
merous in the center of the valve. The fine structure of 
the valve is quite similar to that of the species, with an 
external sieve membrane and numerous pores over the valve 
surface (fig. 83).
The differences between G. inflatus and the present 
form are somewhat subjective, as Hustedt (op. cit.) has 
pointed out. The number of marginal processes is not 
constant, although Karsten (op. cit.) gives their number 
as 5; moreover, they can occur at the margin of the fascicle 
or along the interfascicular margin (fig. 82). In addition, 
the number of areolae in lOu, usually higher in _C. inflatus 
than in _C. tumidus f. fasciculatus, are very variable, and 
in the present case, overlap in number between the two taxa.
Some of the present specimens resemble the taxon de­
signated by Prenguelli and Orlando (1958: 189) as Actino- 
cyclus oceanicus Rattr., but no mention of this species is
given in their text. Rattray (1890: 147) considers A. 
?anceps Castr. as synonymous with A. oceanicus Rattr., but 
Castracane's illustration (1886; PI. 4, fig. 1) bears 
little resemblance to either my material or Prenguelli and 
Orlando's illustration. The presence of an ocellus is of 
prime importance in distinguishing Actinocyclus from 
Coscinodiscus, but in some specimens of Actinocyclus the 
ocellus is lacking (see Wood, 1967: 97)• It is therefore 
quite possible that this taxon is also synonymous with 
Actinocyclus oceanicus Rattr., although ocelli were not 
observed. Hustedt (1956: 100-103) also discusses the 
taxonomy of the family Coscinodiscaceae, especially the 
fasciculate forms, and such similarities as have Just been 
mentioned strengthen my opinion that a concise ordering of 
diatom species can be made only in conjunction with ecolo­
gical observations and laboratory culture studies.
The form was almost as widely distributed as the 
species, and is mainly found in cold water. If A. 
oceanicus were considered a synonym, the taxon would also 
have a tropical occurrence, since Hustedt (1956: 100) 
recorded it from Venezuela. Pound at sta. 10, 11, 14, 16, 
18, 20, 25, 52, 35, 44, 50, 51, 53, 56, 89, 90, 92, 95,
97, 110-15, 120, 124, 141-43, 146, 154-56, 161, 165, 171, 
173, 184, 200, 205, 207, 210, 212, A-P (temp. -0.8 to 
5.9°C, mostly 2-5°0). Pig. 82, 83*
CYLIHDROTHECA Rabh.
Cylindrotheca closterium (Ehr.) Reim. and Lew.
Ehrenberg, 1841: 144 (as Ceratoneis closterium)
Reimann and Lewin, 1964: 289
Cupp, 1943: 200 (as Nitzschia closterium)
Hasle, 1964: 16 (as HitzschTa closterium)
Ho entire specimens of this species were seen,
probably because of its fragility, and it was of rare
occurrence in the one sample where observed. It was not
seen in the light microscope, and only two incomplete
specimens were seen in the electron microscope. The
transapical axis was 5p, and the keel puncta ("fibulae"
of Reimann and Lewin) numbered 14 in lOp. The valve
surface appeared homogeneously silicified. Pound at
sta. L (temp. 9*3°C)* Pig* 84.
DACTYLIOSOLEN Castr.
Dactyliosolen antarcticus Castr.
Castracane, 1886: 75
Karsten, 1905: 93 (also as D. laevis)
Karsten, 1906: 160 (as D. borealis)
Mangin, 1915: 57 (as D. flexuosus)
Hendey, 1937: 323
Cells cylindrical, colonial, joined in valvar contact 
to form straight chains. Girdle with highly structured 
intercalary bands with linear or oblong puncta (?) 
with an irregularly poroid sieve membrane (fig. 86).
Apical axis 34-100p, pervalvar axis not known, since 
most specimens were fragmented, but Hendey (op. cit.) 
reports up to 130p*
The fine structure of the intercalary bands agrees 
with that found by Okuno (1952B: 348). Hendey (op. cit.) 
has shown that this is a polymorphic species, which may
have entirely different ornamentation at opposite ends of
the same cell. The species is widely distributed in the
northern and southern hemispheres. Pound at sta. A, 0,
10, 11, 14, 16, 20, 21, 23, 25, 30, 44, 48, 50, 51, 53,
54, 56, 59, 92, 95, 98, 111, 114, 115, 142, 155, 156, 170,
171, 202, 206, 207, 210, 212 (temp. -0.8 to 7-2°C, all
but one less than 5-5°C). Pig. 85, 86.
Dactyliosolen meditteraneus Per.
Peragallo, H., 1892: 104 ( as D. Bergonii)
Karsten, 1906: 160 (as D. meleagris)
Heiden and Kolbe, 1928: 512 las D. areolatus)
Hendey, 1937: 324 
Hustedt, 1958: 132
Cells cylindrical, united by the valves into short 
chains. Girdle composed of straight lines of intercalary 
bands, bands not as prominent as the preceding species. 
Intercalary band puncta of varying size, 6-18 in 10/a, and 
quadrate or polygonal. Apical axis 1, pervalvar axis 
35-60/a.
This species is more characteristic of warmer water 
than the preceding one, although it has been collected in 
pack-ice (Heiden and Kolbe, op. cit.). Cupp (1943: 77) 
states it is a neritic species. Pound at sta. 16, 30,
51, 200, 206, 209, 212 (temp. -0.8 to 5*30C). Pig. 8 7 .
EUCAMPIA Ehr.
Eucampia balaustium Castr.
Castracane, 1886: 97 (also, p. 98 as Mdlleria 
antarctica)
Hendey, 1937: 285
Okuno, 1952a: 47 (as Hemiaulus glacialis Castr.);
1953b: 350
Cells rectangular in girdle view with large truncate 
or acuminate processes extending from the valve, by which 
the cells are joined together in chains. The cell wall is 
loculate, with a complex reticulate membrane partially 
occluding the opening (fig. 9 1). In the center of the 
valve is a small concave area with a slit (see Helmcke 
and Krieger, 1962; PI. 126-129)* The species is poly­
morphic, and some cells have dimorphic valves, one being 
squat and coarsely punctate, the other with long, finely 
punctate processes. In some, the processes are sharply 
pointed. Apical axis 32-60u.
Mostly confined to Antarctic regions, this species is 
also found occasionally in the Subantarctic Zone. It has 
been recorded by most investigators in other regions.
209, 210, 212 (temp. -1.5 to 6.2°0, mostly less than 
4°C). Pig. 88-91.
Fragilariopsis curta V.H. (Hust.)
Van Heurck, 1909: 24 (as Pragilaria curta)
Hustedt, 1958: 160 
Hasle, 1965: 32
Valves flat, slightly heteropolar, with rounded ends. 
Valve surface costate and poroid; costae 10-13 in l^u, 
poroids 30-40 in 10^. Intercostal poroids normally in a 
double row, occasionally incomplete or in single rows near 
the apex. Costae strongly curved at the apices. Apical 
axis 12- , transapical axis 4-
Pound at sta. G, H, 8, 14, 56, 96, 98, 171, 206, 207,
FRAGILARIOPSIS Hust.
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Hasle (op. cit.) argues for the continuation of this 
species as separate from P. cylindrus. The heteropolarity 
of this species is fairly obvious in larger specimens, but 
below 15/a in length, the specimens are very difficult to 
assign to one or the other species.
This species is very abundant in pack-ice samples, 
which agrees with the findings of other authors. Hasle 
(op. cit.) gives a comprehensive discussion of its dis­
tribution. Pound at sta. G, H, 98, 212 (temp, of sta.
212 is 1.5°0; the others are pack-ice samples). Pig. 92, 93* 
Fragilariopsis cylindrus (Grun.) Krieger
Grunow, in Cleve, 1885: 484 (as Fragilaria cylindrus)
Krieger, in Helmcke and Krieger, 1962: l7, Fl7"T57 
Hasle, 1965: 34
Cells linear with broadly rounded ends. Valve 
surface costate, costae 15-17 in lOp, curved at the valve 
apices; keel puncta numbering the same. Poroids in the 
intercostal membrane 45-70 in 10/u, arranged in two, oc­
casionally three transapical rows, aligned with the keel 
puncta. Observations on the fine structure were consistent 
with those of Hasle (op. cit.). Apical axis 3*5-32/a, 
transapical axis 2- «»»•
The smallest specimens (fig. 96; and Cleve, 1965;
PI. 14, fig. 6) were almost subelliptical, and differ­
entiated from P. curta with difficulty. This is a bipolar 
species, being found in the Arctic (Grunow, 1884: 107; 
and distributional records in Hasle, op. cit.) and by 
most researchers in the Antarctic. It is more abundant
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in pack-ice than in open water plankton. Pound at sta.
G, H (pack-ice); A, F, 10, 25, 35, 48, 50, 114, 184,
212 (temp. -1.6 to 5*7°C, mostly less than 4°C). Pig. 94-96*
Fragilariopsis kerguelensis (O'M) Hust.
O'Meara, 1877: 56 (as Terebraria kerguelensis)
Castracane, 1886: 56 (as Pragilaria antarctlca)
Hendey, 1937: 332 (as Fragilariopsis antarctlca)
Hustedt, 1952: 294 
Hasle, 1965: 14
Valves sub-elliptical to linear-lanceolate, coarsely 
structured. Valve surface costate and poroid, costae 
numbering 5-7 in 10p. Poroids usually in a double trans­
verse row, 5-14 in 10ji. In most cases the sieve membrane 
was dissolved away. Canal raphe narrow and indistinct 
(fig. 101). Apical axis heteropolar, but isopolar in 
smaller specimens. Apical axis 12-8^m, transapical axis 
5-12/a.
Hasle (op. cit.) has discussed the taxonomy of this 
species. There is a close relationship between this 
species and P. obliquecostata and P. ritscherii. P. 
obliquecostata is differentiated by oblique costae and 
poroid rows, but many specimens of P. kerguelensis also show 
a slight but definite obliqueness, as Hasle admits. 
Furthermore, in this study a wider range of poroids in 
l(^ u than Hasle found was encountered, there being an over­
lap with both P. obliquecostata and P. ritscherii, both of 
which were found with fewer poroids in 1CJU than Hasle 
listed; 21-22 in l<^ u, and 18-24 in 10/u respectively.
Some specimens were found with 14 poroids in 10/a, which
is between the ranges given by Hasle for P. kerguelensis
and P. ritscherii. Hasle differentiates the latter species
from P. kerguelensis primarily by the more numerous
poroids, and from P. obliquecostata by the oblique costae.
At present, the maintenance of these three species is
recognized, with the observation that further study may
show them in fact to be one taxon.
This species had a more northerly distribution than
P. curta or P. cylindrus, although it was present in pack-
ice samples. It was especially abundant in the convergence
region. Jouse ejb al. (1962: 57) and Kozlova (1962: 17)
characterize this species as Subantarctic, and oceanic.
It has been reported by nearly all workers in the
Antarctic, and was very abundant and widely distributed in
this study. Pound at sta. A-H, K-P, 8, 10, 11, 13, 14, 16,
18, 20, 21, 23, 25, 3 0, 35, 44, 48, 50, 51, 55, 54, 56, 59,
60, 66, 7 2 , 78, 80, 82, 83, 85, 89, 90, 92, 95-97, 100, 102,
105, 109-112, 114, 115, 120, 124, 125, 131, 140-143, 146,
151, 155, 156, 161, 1 7 0, 171, 173, 184, 200, 202, 205-07,
209, 210, 212 (temp. -1.6 to 10.0°C, and pack-ice; most
abundant between 3°0 and 6°C). Pig. 97-101.
Fragilariopsis linearis (Castr.) Prenguelli
Castracane, 1886: 56 (as Pragilaria linearis)
Prenguelli, 1943: 244 (pro parte)
Hustedt, 1958: 161 
Hasle, 1965: 37
Valves isopolar, linear, with rounded apices; valve 
surface with transapical costae alternating with inter­
costal membrane having a double row of poroids. Costae
8-9 in lCJu, poroids 22-26 in lOp, keel puncta 8-9 in lOja. 
Costae somewhat curved at the apices. Apical axis 48-56p, 
transapical axis 6-8p.
Prenguelli (op. cit.) considered P. vanheurckii as 
synonymous with this species, but in this work they are 
considered as separate, since P. vanheurckii as a pseudo­
nodule, which this species lacks. Castracane did not 
mention the apical curvature of the costae, but these 
are noted by Heiden and Kolbe (1928: 550).
This species was seen only rarely in pack-ice, which 
agrees with Hart (1942) and Hendey (1957: 551)- Hasle's 
(op. cit.) records were, with one exception, near the "ice 
border". It is a restrictedly Antarctic species. Pound 
at sta. H, in pack-ice. Pig. 102.
Fragilariopsis obliquecostata (V.H.) Heid. and Kolbe
Van Heurck, 1909: 25 (as Pragilaria obliquecostata) 
Heiden and Kolbe, 1928: 555 
Hustedt, 1958: 163 
Hasle, 1965: 18
Valves linear-lanceolate with obtusely rounded apices 
occasionally with a median inflation. Costae oblique, 
almost transverse at the apices, 5-7 ia 10p; intercostal 
membrane with a double row of poroids, occasionally an 
incomplete third row; poroids numbering 18-24 in lOp. 
Apical axis heteropolar, 65-90p, transapical axis 8-9p.
The close relationship of this species to P. kergue­
lensis has been mentioned. The obliqueness of the costae 
is not always constant, and this also leads to confusion 
with P. ritscherii. The median inflation mentioned by
Hasle (op. cit.) is also not constant. The "typical" 
forms are quite distinct from P. ritscherii and P. kergue­
lensis, hut the existence of intermediate forms makes 
delimitation of this species questionable.
This species was occasional in some pack-ice sam­
ples (sta. G, H), which agrees with Hasle's (op. cit.) 
observations, but was also seen once in a Subantarctic 
sample (sta. 124; temp. 5.9°C), which agrees with Hustedt 
(op. cit.) and Jouse at al. (1962: 86). Pig. 103, 104. 
Fragilariopsis ritscherii Hust.
Hustedt, 1958: 164
Jouse et al., 1962: 86
Hasle,"TT9S5: 20
Valves elliptical to linear-lanceolate with broadly 
rounded apices. Smaller specimens are isopolar, larger 
ones heteropolar in the apical axis. Costae transverse 
or slightly oblique, 6-9 in lOju. Intercostal membrane 
poroid, the pores multiperforate, numbering 18-22 in lOp. 
Keel puncta slightly more numerous than the costae, 6-10 
in lOp. Apical axis 28-52!p, transapical axis 8-9p.
The relationship of this species to P. kerguelensis 
and P. obliquecostata has been discussed under those specie 
According to Article 37 of the International Code of Bo­
tanical Nomenclature this is an invalid name, since no 
nomenclatural type was designated. However, if one con­
siders this to be a form of P. obliquecostata or P. ker­
guelensis, this is of no concern.
Hasle (op. cit.) encountered this species in small
amounts in the Antarctic and Subantarctic Zones, and con­
sidered it a plankton form more abundant in the Antarctic 
Zone. In this study, it occurred in pack-ice (sta. H) and 
in the plankton only at sta. L (temp. 9.3°C). Fig. 105, 
106.
Fragilariopsis rhombica (O'M.) Hust.
O'Meara, 1877: 35 (as Diatoma rhombicum)
Hustedt, 1952: 296 
Hustedt, 1958: 163 
Hasle, 1965: 24-
Valves subelliptical to linear-lanceolate with bluntly 
pointed ends. Valve surface costate, costae 9-12 in lOjLi, 
curved near the apex; intercostal membrane with double or 
single rows of poroids, which number 22-30 in lOp. Keel 
puncta 9-12 in 10ji. Apical axis 16-4-8JJ, transapical axis 
8-llft.
This species is quite variable in shape and structure. 
In cases where single rows of poroids exist, there was a 
doubling of the poroids near the margin (fig. 108). Hasle 
(op. cit.) distinguished this species from F. separanda 
by the number of rows of poroids, size of poroids, and 
valve outline. Number of rows of poroids is not a con­
stant feature, since F. rhombica often has single rows in 
the center, while F. separanda occasionally has double 
rows near the apices. Moreover, the valve outline of both 
species is highly variable and both have outlines in com­
mon. The only mutually exclusive feature appears to be 
the number of poroids in l(^ u. It is more reasonable to 
assume that one is a variety of the other. Formal
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recognition of this taxonomic change is deferred until the 
material at hand is more closely examined.
F. rhombica is uncommon but widely distributed. It is 
more abundant in the Antarctic than in the Subantarctic 
Zone, as Hasle (op. cit.) has noted. Found at sta. B, G,
H, 0, 25, 30, 4-8, 50, 51, 161, 212 (temp. -0.8 to 7.2°C, 
and pack-ice). Fig. 107-109.
Fragilariopsis separanda
Hustedt, 1958: 165
Hasle, 1965: 26
Valves elliptical to linear-lanceolate with cuneate- 
rounded apices. Valve surface costate, costae 10-12 in 
10||a, curved at the apices; intercostal membrane with single 
rows of poroids, sometimes becoming double rows at the 
apices. Poroids number 14— 18 in lOp. Apical axis 15- 
25p, transapical axis 7-H/i-
The relationship of this species to F. rhombica had 
been discussed under that species. As with other groups 
of closely related Fragilariopsis species, the differences 
are rather subjective and the species should be combined.
As with F. ritscherii, this name is invalid under Article 
37 of "the International Oode of Botanical Nomenclature.
Hasle (op. cit.) found this species in "inconsider­
able numbers" in the Antarctic Zone. In this study it 
was seen more often than F. rhombica: sta. B, D, F, M-0, 10,
20 , 23 , 25 , 50 , 51, 54-, 56 , 78 , 95, 98, 100, 105, 109, 111,
115, 170, 171, 200, 202, 205-07, 209 (temp. -1.2 to 8.7°C and 
pack-ice; mostly found at less than 4-.0°C). Fig. 110, 111.
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Fragilariopsis vanheurckii (Per.) Hust.
Peragallo, 1921: 68 (as Fragilaria Van Heurckii)
Hustedt, 1958: 166 
Hasle, 1965: 30
The one specimen found for this taxon is classified 
as F. vanheurckii with some reluctance. It fulfills the 
basic characteristics of the species: valve linear with 
broadly rounded apices; middle keel puncta more widely 
spaced than the others; 10 costae and 4-2 poroids in lOp. 
However, the intercostal membrane had both double and 
single rows of poroids (the single rows becoming doubled 
at the margins), and the general aspect of the valve seemed 
more like F. curta or F. cylindrus, the outstanding dif­
ference being the widely spaced middle keel puncta. A- 
pical axis 28u, transapical axis 7p« Found at sta. H 
(pack-ice). Fig. 112.
GRAMMATOPHORA Ehr.
Grammatophora arcuata Ehr.
Ehrenberg, 1854-; PI. 35A, fig. 22: 11-12 
Hustedt, 1931-59: 4-2 
Manguin, I960: 295
Cells quadrate in girdle view, arcuate with rounded 
apices in valve view. Septa undulate, recurved at the tips. 
Striae 12-14- in 10p, composed of coarse puncta. Striae 
absent at the valve apices. Apical axis 4-0-50
This may be a true bipolar species. Grunow (1862:
4-20), Cleve-Euler (1953: 13) > and Boyer (1927: 159) re­
port its occurrence in the Arctic; while Frenguelli (1958:
25), Frenguelli and Orlando (1958: 114), Peragallo (1921:
71), Heiden and Kolbe (1928: 575), and Manguin (I960: 295) 
have recorded it from the Antarctic. It is normally a 
neritic species. Found at sta. 30 (temp. -0.8°C). Fig.
113, 114.
Grammatophora marina (Lyngb.) Kutz.
Lyngbye, 1819 ’• 180 
Kfltzing, 1844: 128 
Hustedt, 1931-59: 4-5 
Hendey, 1964: 170
Cells rectangular in girdle view; septa nearly 
reaching the center, and straight except for a slight un­
dulation near the ends of the cell. Valves linear-lan­
ceolate with rounded apices. Punctate striae numbering 
17-20 in 10ja. Apical axis 60-65ja (Hustedt gives 18-100ja).
A littoral species, characteristic of temperate waters. 
Found only rarely at sta. 10 (temp. 5-7°0)« Pig* 115-
GYROSIGMA Hass.
Gyrosigma subsalinum (Per.) Heid. and Kolbe
Peragallo, in Peragallo and Peragallo, 1897-1908: 171 
(as Pleurosigma subsalinum)
Cleve, 1894-96, I: 119 (as G. Vansbeckii var.
subsalina)
Heiden and Kolbe, 1928: 649
Peragallo, 1890: 24 (as Pleurosigma (Spenceri 
var.?) subsalinum)
Valves linear to slightly sigmoid with curved,
obliquely rounded ends. Raphe strongly sigmoid, eccentric.
Longitudinal striae indistinct, transverse striae strong,
18 in IOji. Apical axis 20^ /u, transapical axis 12ji.
Frenguelli and Orlando (1958: 94) have established a
new variety (var. antarctica), but in my opinion, it is not
justifiable. Moreover, it is invalidly published, since
type locality, ncmenclatural type and Latin description 
are not included.
This species is apparently widespread, but rare. It
was seen once in this study, at sta. L (temp. 9•3°C). Fig.
116, 117.
HEMIDISCUS Wall.
Hemidiscus cuneiformis Wallich 
Wallich, 1860: 42
Ralfs, in Pritchard, 1861: 852 (as Euodia gibba) 
Castracane, 1886: 149, 150 (as Euodia radiata and 
Euodia inornata)
Hustedt, 1927-^0: 904
Cells solitary, somewhat cuneiform in shape. Dorsal 
margin of valve strongly curved, ventral margin weakly so. 
Areolae in radiating fascicles, numbering 12 in IOji near 
the irregular central area, and 16 in lOp near the margin. 
The ventral margin has a faint row of spinulae and a small 
"pseudo-ocellus1 (Hendey, 1937: 264) midway between the 
apices. The specimen seen measured 52 by 34ji.
This is a tropical and subtropical oceanic species, 
so its presence in the Subantarctic Zone must be considered 
fortuitous. Hendey (1937•’ 265) Has also recorded it from 
subantarctic Atlantic waters. Heiden and Kolbe (1928: 547), 
as E. gibba and E. inornata) and Taylor (1966: 455) have 
reported it from the subtropical Atlantic and subtropical 
Indian Oceans, respectively. Observed at sta. 120 (temp. 
5.7°C). Fig. 119.
HYALODISCUS Ehr.
Hyalodiscus subtilis Bail.
Bailey, 1854: 10 
Hustedt, 1927-30: 291 
Hendey, 1964: 89
Cells usually solitary, discoid, valves convex. Valve 
surface with fine areolae, 18-24 in lOp, arranged in de­
cussating lines. Central area irregularly or radially 
granular, with an irregular border; an umbilicus is pre­
sent. Cell diameter 95-115^, umbilicus 50-60p; pervalvar 
axis about 20p.
According to Hendey (op. cit.) this species is, like 
other members of the genus, commonly epiphytic or epi- 
benthic, but can be found "often in the plankton". It is 
regarded as an "Arctic neritic species". The specimens in 
this study apparently differed from the northern form only 
in the relative coarseness of the areolae (24-30 in 10jj in 
the northern form). Found at sta. 10 (temp. 5*7°C). Fig. 
118.
LICMOPHORA Ag.
Licmophora gracilis (Ehr.) Grun.
Ehrenberg, 1838: 214 (as Podosphenia gracilis)
Grunow, 1867: 34 
Hustedt, 1931-59: 60 
Hendey, 1964: 167
Cells clustered in fan-shaped stipitate clusters; 
cells cuneiform in girdle view, obovate and heteropolar in 
valve view, with a narrow but distinct pseudoraphe. Api­
cal axis 45yu, striae 20 in lOp (one specimen seen).
Since this species is exclusively littoral, its pre­
sence is probably fortuitous. Frenguelli and Orlando (1958
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112) have reported it from the Antarctic peninsula. Found
at sta. L (temp. 9»3°0). Fig. 120.
Licmophora lyngbyei (Eutz.) Grun. in V.H.
Kfltzing, 1844: 121 (as Podosphenia lyngbyei)
Agardh, 1830-32 (as L. abbreviata)
Grunow, in Van HeurcIE, 1880-85: 158 
Hustedt. 1931-59: 66 (as L. abbreviata)
Hendey, 1937: 337
Cells colonial, in stipitate fan-shaped clusters; 
cells cuneiform and broad in girdle view with deep septa; 
clavate with rounded ends in valve view. Striae transverse, 
12-14 in lO^ u. Apical axis 49-83^, transapical axis 8-10p.
Hendey (op. cit.) has shown why L. abbreviata is an 
incorrect name for this species, which is usually char­
acteristic of littoral areas. Its presence at station 21 
may be due to transport from a land mass, or it may have 
been epizootic on a crustacean (see Hendey, op. cit.). 
Terrestrial leaf fragments with stomates were also observed 
in this sample. Found at sta. 21 (temp. 4.8°C). Fig. 121, 
122.
MELOSIRA Ag.
Melosira sol (Ehr.) Kdtz.
Ehrenberg, 1844: 202 (as Gaillonella sol)
Ktftzing, 1849: 31 (as Melosira oculus')
Schmidt, in Atlas, 1893: 'PI* 179* £ig* 21 
Hustedt, 1927-30: 270
Cells strongly silicified, discoid, chain-forming; 
with radial furrows extending to the large structureless 
central area. The valve margin has fine rows of moniliform 
striae. According to Hustedt (1927-30: 271) the diameter 
ranges from 3 0 - 9 6 The species is quite closely related
to Grunow's (1884: 95) Melosira polaris, which differs main­
ly in its smaller size (26-35/0? which overlaps with 
Melosira sol, and the presence of "perlenartige Punkte" 
(Hustedt, 1927-30: 273) on the valve margin.
It is reported to be a temperate, tychopelagic species 
(Hendey, 1937: 234), although Frenguelli and Orlando (1958: 
118), Peragallo (1921: 87)? and Van Heurck (1909: 33) all 
found it in Antarctic waters. Pound at sta. L, 10, 30 
(temp. -0.8 to 9-3°C). Pig. 123*
Melosira sol (Ehr.) Kdtz. forma omrna (Cl.) M. Per.
Cleve, 1885: 14 (Melosira Omma)
Schmidt, in Atlas, 189THPT7T79, fig. 13 
Peragallo, 1921: 90
This differs from the species in the absence of narrow 
radial furrows proceeding inwards from the margin, and in 
the presence of a ring of short robust furrows at about 
half-radius. The nomenclature of this taxon is somewhat 
confused, perhaps partly because it is never seen in suf­
ficient quantity to relate it to the type species. Pound
once, in pack-ice, at sta. H. Diameter 76p. Pig. 124.
MICROPODISCUS Grun.
Micropodiscus oliveranus (O'M.) Grun.
O'Meara, 1877: 58 (as Actinocyclus oliveranus)
Grunow, in Van Heurck, 1880-85; 3?1. 118, fig. 5 
(as Podosira (?Micropodi scus) oliveriana) 
Castracane, 1886: 145 (as A.' umb'onatusj
Karsten, 1905: 91? 92 (as X. antarcticus, A.
valdiviae, A. similis)
Hustedt, I9 5 8: 120
Cells discoid, solitary. Valves convex with a flat 
somewhat broad radially striate margin. Valve covered with
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tangential sectors or fascicles of curved lines of areolae, 
10-12 in lOp. Central areolae somewhat irregular. A sub­
marginal process is present. Cell diameter 38-90p.
Jouse afc al. (1962: 80) treat M. oliveranus as a 
synonym of Schimperiella antarctica Karsten. I do not 
think this is correct. Karsten (1905: 88) established 
Schimperiella mainly on the basis of dissimilar valves, 
and none of the specimens I have seen have this char­
acteristic. Moreover, Karsten neither describes nor 
depicts the submarginal process, which is fairly obvious 
in the material I have examined, but this process is 
shown in the illustrations of Jouse et al. (op. cit.).
Neither Manguin (I960: 258, as A. oliveranus) nor Hendey 
(1937: 263, as A. umbonatus) mention dissimilar valves in 
their descriptions of this taxon, but they do mention the 
submarginal process. Hendey (1931'- 256) also treats 
S. antarctica as a separate taxon. Jouse et al. may be 
correct in combining S. valdiviae with S. antarctica, but 
in my opinion they are not synonymous with M. oliveranus.
The original spelling of the epithet was oliveranus, 
although subsequent authors have incorrectly used oliveri- 
anus. Pound at sta. A, P, 8, 11, 16, 20, 23, 25, 30, 44,
50, 53, 54, 56, 83, 85, 95, 100, 102, 105, 111, 115, 120,
146, 200, 202, 206, 207, 209 (temp. -1.1 to 6.2°C). Pig.
125-
NAVTCULA Bory 
Navicula directa (W. Sm.) Ralfs
Smith, 1853: 56 (as Pinnularia directa)
Ralfs, in Pritchard, 1861: 906 
Cleve, 1894-95: (II) 27 
Manguin, I960: 312 
Hendey, 1964: 202
Valves lanceolate, with narrow axial area and small 
central area. Striae transverse or slightly divergent 
near the apices, 8-12 in lOp, puncta very fine. Apical 
axis 31-76p, transapical axis 6-9p.
This is a highly variable species (see above refer­
ences, especially Cleve), and numerous varieties and 
forms have been established which are probably of mini­
mal value, since there are many transitional forms. It 
is a cosmopolitan species, more common in colder waters. 
Several authors have reported its presence in the Antarc­
tic. Pound at sta. H, 25, 35, 170, 200 (temp. -0.8 to 
3.3°C). Pig. 126.
Navicula gelida Grun. var. parvula Heid. and Kolbe
Heiden and Kolbe, 1928: 605 
Manguin, I960: 303
Valves lanceolate with slightly subrostrate ends. 
Striae radiate 15-16 in lOp, composed of elongated locu- 
late puncta, which are partially occluded internally by 
an incised sieve membrane (type 9 of Hendey, 1959: 158).
A row of puncta also circle the extreme apices of the cell. 
The central area is irregularly rectangular and the axial 
area is very narrow. Apical axis 24-27p, transapical axis
6p.
In addition to its smaller size and denser striae, 
this variety differs from the type in the shape of the
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central area, which is rounded in the type (Grunow, 1884:
103), a characteristically Arctic species. Heiden and 
Kolbe (op. cit.) found this species exclusively in pack- 
ice, and the same is true in this study. Found at sta.
G, H (pack-ice). Fig. 127-129.
Navicula .je.junoides V.H.
Van Heurck, 1909: 11
Valves narrowly linear-lanceolate, with rounded apices. 
Striae transverse, composed of elongate puncta with struc­
ture identical to the preceding species. Many of the 
elongate puncta depart from their normal orientation 
parallel to the apical axis. Striae number 8-11 in lOp, 
sometimes less on one side of the raphe than on the other, 
and slightly more numerous at the apices. Apical axis 
54-116p, transapical axis 5*5-7*5p.
This species is very close to some of the "varieties" 
directa, and Helmcke and Krieger (1962: 14; PI. 170) 
have treated it as such. The fine structure is the same as 
N. directa, except that the elongated puncta around the apex 
are lacking, but this is a common type of construction in 
the genus Navicula. Van Heurck mentions the inequality of 
the numbers of striae on either side of the raphe, which 
the present species has, but it is not constant. He also 
compares this species to N. tje«juna Schmidt (1836; PI. 46, 
fig. 76), which Cleve (1896: 27) places very close to 
N. directa. This species may be synonymous with the pro­
ceeding taxon, but since transitional forms between this 
and the preceeding taxon were not observed, it is maintained
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as a separate taxon. This species is more common in pack- 
ice, although it was rarely seen near the Convergence.
Pound at sta. G, H, 170, 202 (temp. 1.0 to 1.3°C, and 
pack-ice). Pig. 130, 131•
Navicula imperfecta Cleve
Cleve, P.T., 1883: 466
Heiden, in Schmidt Atlas, 1903; HL. 259> fig- 10 
Heiden and Kolbe, 1928: 602 (as N. imperfecta var. 
antarctica)
Valves broadly lanceolate to elliptic, with sub- 
rostrate or subacuminate ends. Central area irregular, 
asymmetrical; axial area narrow. Striae 8-11 in 10ju, 
composed of elongate puncta in the manner of the preceeding 
two species. The striae are often incomplete, except in 
the axial area and at the margin, leaving irregular hyaline 
areas on the valve. The puncta are occasionally orien­
ted away from the apical axis, as in N. jejunoides. A-
The specimens in this study agree more with Heiden 
and Kolbe's (op. cit.) var. antarctica in size and appear­
ance than with Cleve's (op. cit.) original description, but 
in my opinion there are no significant differences which 
justify establishment of a variety. The species is char­
acteristic of pack-ice, in both Arctic and Antarctic areas. 
Pound in ice at sta. H. Pig. 132, 133•
Navicula trompii Cl.
pical axis 41-52
Cleve, 1900: 932 
Van Heurck, 1909: 13 
Heiden and Kolbe, 1928: 625
Valve lanceolate, ends rounded. Central space
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lacking, axial area narrow. The valves have several con­
tinuous thin longitudinal slits, alternating with raised 
silicon rods, and these are transversely bridged by some­
what finer silicon bars, giving the appearance of lateral 
and longitudinal striae in the light microscope. These 
structures have been admirably illustrated by Helmcke and 
Krieger (1962: 15; PI. 173-175). The "striae" number about 
30 in lOp. Apical axis of valves 45-85p, transapical axis 
8-llp.
This species may represent a transitional state to 
the genus Gyrosigma, with which it has some features in 
common. It is apparently restricted to the colder waters 
of the southern hemisphere and is more commonly associated 
with pack-ice. Found at sta. H, 202, 209 (temp. 1.0°,
4.9°C, and ice). Fig. 134, 135-
NITZSCHIA Hass.
Nitzschia barbieri Per.
Peragallo, 1921: 66
Van Heurck, 1909: 22 (as N. ostenfeldii var. minor) 
Hendey, 1937: 351 “
Hasle, 1965: 41 (also as N. peragallii nom. nov.)
Valves linear, with bluntly rounded apice. Costae 
transverse, curved at the apices. Intercostal membranes 
with one or two rows of poroids, or both. Costae 5-12 in 
lOyu, poroids 11-18 in 10|u. Keel puncta 5-13 in 10ji. Api­
cal axis 54-119p, transapical axis 7-14.5ji.
Hasle (op. cit.) has established the species N. 
peragallii based on N. barbieri var. latestriata Per.
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(Peragallo, op. cit.), differing from I. barbieri as fol­
lows: rounded apices, smaller width, fewer transapical
costae in lOp, and coarser perforation of the intercostal 
membrane. All of these criteria were found in this study 
to vary widely and several valves had characteristics of 
both these taxa. It is therefore concluded that any differ­
ences between them are insufficient to justify separation.
This species was found in small numbers in pack-ice, 
at sta. G and H. Pig. 136-138.
Nitschia bicapitata 0 1.
Cleve, 1900: 933
Schmidt, in Atlas, 1922; PI. 348, fig. 21-25 
(as N. curvilineata)
Hasle, 19^0 :“*ZI ~~
Hustedt, 1958: 169 
Hasle, 1965: 37
Valves narrowly lanceolate to broadly lanceolate with 
capitate ends. Transapical costae straight in the middle 
and curved toward the apices, or nearly entirely straight, 
numbering 18-30 in lC|u. Keel puncta 13-17 in 10p > with the 
central keel puncta more distantly placed. Poroids about 
40 in lOp, arranged in single rows on the intercostal mem­
branes. Apical axis 10-26p, transapical axis 3*6 to 5*5p*
The variations in morphology of this species have been 
documented by Hasle (I960) and Hustedt (op. cit.), and simi­
lar variations were observed in this study. The smaller 
and more strongly capitate specimens were seen in the An­
tarctic Zone. Found at sta. A, K, M-0, 10, 14, 16, 56,
83, 141, 154, 1 7 3, 183, 200, 209 (temp. 3-3 to 9.6°C, mostly 
4-6°C). Fig. 139-141.
Nitzschia heimii Manguin
Manguin, 1957: 131 (as Pseudonitzschia heimii)
Manguin, I960: 332 
Hasle, 1965: 21
Cells colonial, joined by apical contact. Valves 
linear-lanceolate with broadly rounded apices. Apices 
slightly obliquely truncate in girdle view. Costae trans­
verse, numbering 18-24 in 10p. Intercostal membrane with 
two closely spaced rows of poroids, which number 5 0 -6 5 in 
lOp. Keel puncta 11-15 in lOp, the central puncta more 
widely spaced than the others. The keel puncta were often 
unevenly spaced. Apical axis 87-115p, transapical axis 4-6j
Hasle (op. cit.) states that N. pacifica Cupp, in the 
sense used by Hustedt (1958: 177) is a synonym of this 
species.
In this study the species was widely distributed and 
occasionally abundant, being more common south of the Con­
vergence, which disagrees with Hasle's data. Found at
202, 205-207, 209, 210, 212 (temp. -0.7 to 8.1°C, all but
one less than 6°C). Fig. 142, 143*
Nitzschia kolaczeckii Grun.
Grunow, 1867: 18 
Kolbe, 1955: 174 
Hasle, I960: 24
Valves narrowly lanceolate with elongate subacute 
apices. Transapical costae 14 in lOp, poroids about 14 
in ICja. Keel puncta 9 in lOp, the central keel puncta more 
distantly placed. Apical axis , transapical axis lOp.
sta. A, 11, 23, 25, 50, 59, 78, 95, HI, 114, 120, 200,
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Hasle (op. cit.) and Smayda (1963: 247) found this 
species in tropical waters, while Grunow (1877: 173) ob­
served it in the gut contents of Antarctic salps. Other 
authors (Boyer, 1927: 523; Petit, 1888) found it as a 
littoral form. Only one specimen was seen in this study, 
at sta. N (temp. 8.1°C). Pig. 144.
Nitzschia lecointei V.H.
Van Heurck, 1909: 21
Hustedt, 1958: 172
Manguin, I960: 232 (as N. lanceolata var. spicula and 
N. lanceolata var. pygmaea f. australis)
Hasle, 1'964':"23' " ---- ---------
Valves narrowly lanceolate, with elongate attenuated 
apices. Transapical ribs not visible in the light micro­
scope, 45-55 in 10p. Poroids arranged in single rows. Keel 
puncta 9-12 in 1 Oji; the central keel puncta more distantly 
placed than the others. In some specimens a hyaline area 
is present on the valve next to the pseudonodule (fig. 145). 
Apical axis 30-85p> transapical axis 2.5-4p.
Hasle (op. cit.) has thoroughly discussed the synonymy 
and taxonomy of this species. Her samples apparently did 
not contain specimens with a central hyaline area. Some 
specimens appeared to have a central inflation of the valve, 
but this was probably an artifact of the carbon replication 
procedure.
The species was found only in the Antarctic Zone, and 
mostly in or near pack-ice, which agrees with Hasle's data. 
Pound at sta; G,H, 90, 97? 109 (temp. 1.9-2.9°0, and pack- 
ice). Pig. 145, 146.
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Nitzschia lineola 01.
Cleve, 1897: 300
Hustedt, 1952: 293 (as N. Barkleyi)
Hustedt, 1958: 167 
Hasle, 1965: 29
Cells colonial, occurring in long chains joined in
apical contact. Valves very narrowly linear or slightly
lanceolate with subacute apices. Transapical costae 23-
26 in 107a, keel puncta 1 2 -1 5 in 10p, with a well developed
pseudonodule. Intercostal membrane poroid, with single
rows through most of the valve length, becoming double
rows near the apices, sometimes lacking entirely at the
very tips (fig. 147). Poroids number 5-7 in Iji. Apical
axis 79-9^i» transapical axis 1 .6-2 .5^ -
Hasle (op. cit.) found no significant differences
between this species and Hustedt's N. Barkleyi. There is
a similarity of this species to H.. turariduloides. but the
latter has a median inflation and has a double row of
poroids in the intercostal membrane.
The distribution records listed by Hasle indicate this
species is subpolar to temperate in both hemispheres. In
this study it was confined to the Antarctic Zone, and
occasionally in pack-ice. Found at sta. D, F-H, 5I 1 53»
59? 170, 200, 202 (temp. -0.8 to 3.3°C, and pack-ice). Fig. 147.
Nitzschia panduriformis Greg.
Gregory, 1857: 529 
DeToni, 1894: $01 
Heiden and Kolbe, 1928: 660 
Hendey, 1964: 279
Cells solitary, valves elliptical with broadly cuneate
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apices and a shallow but distinct median constriction. An 
eccentric longitudinal fold is present on the valve surface, 
displaced towards the keel raphe. Intercostal membrane with 
slightly curved rows of poroids, 16 rows in 10|i. Keel punc­
ta number 6 in IOja. Apical axis 52p» transapical axis 2^u.
Although this species is more characteristic of neritic 
temperate areas, it has been recorded from the Antarctic 
(Heiden and Kolbe, 1928: 660). It was seen only once in 
this study, at sta. 53 (temp. 1.1°C). Fig. 151*
Nitzschia sicula (Castr.) Hust. var. bicuneata (Grun.)
Hasle
Castracane, 1875: 34 (as Synedra sicula)
Hustedt, 1958: 180
Grunow, in Cleve and MOller, 1879: nos. 208-210
Hasle, I960: 26
Hasle, 1964: 38
Valves lanceolate with subcapitate apices. Valve 
surface with prominent transapical costae, which have 
interior extensions (fig. 148). The costae, which number 
10-12 in IOjol, cross the raphe and keel puncta and extend 
to the margin. The raphe was not as eccentric as Hasle 
(1964: 39) indicated. The intercostal membrane is convex 
(fig. 149) and has two types of poroids. One type is 
irregularly rounded and lies in the depression immediately 
adjacent to the costa. The other type is smaller, and 
consists of one to three irregular rows on the raised con­
vex portion of the intercostal membrane. A distinct 
pseudonodule is present. Apical axis 33-43ji, transapical 
axis 5-7)i»
The structure of the costae and intercostal membrane 
has led Hasle (1964: 40) to consider inclusion of this spe­
cies in the genus Denticula. In my opinion, this species 
represents a transitional form between Nitzschia and Den­
ticula, with also some relationship to Fragilariopsis.
This taxon is reported as temperate to subtropical in 
distribution, although Heiden and Kolbe (1928: 671) have 
recorded it from pack-ice. This variety is more charac­
teristic of the Subantarctic Zone. Found at sta. 21, 89, 
131, 200, 209 (temp. 3.3 to 8 .6 °C). Fig. 148, 149. 
Nitzschia socialis Greg.
Gregory, 1857• 80
Cleve and Grunow, 1880: 85
Hendey, 1964: 280
Cells colonial, valves narrowly lanceolate with sub­
acute apices. Keel central, with 5 keel puncta in lOp. 
Poroids in transapical rows, 16-17 rows in lOp. Apical 
axis 78-85p> transapical axis 9p.
As Hendey (op. cit., p. 273) has pointed out, this 
species is very close to the genus Bacillaria because of 
its central keel and raphe. The present taxon is inter­
mediate between the type and N. socialis var. kariana 
(Cleve and Grunow, op. cit.). The differences between 
the variety and the type are so slight that it is doubt­
ful that the variety is valid.
This species occurred rarely in one sample, sta. L 
(temp. 9.3°C)« Hendey (op. cit.) classified it as ner- 
itic and boreal in distribution. Fig. 152.
Nitzschia turgiduloid.es Hasle
Hasle, 1965: 28
Manguin, I960: 532 (as Pseudonitzschia Barkleyi var. 
obtusa)
Cells colonial, valves narrowly linear except for a 
slight median inflation, with broadly rounded apices. 
Ccstae transverse, 18-20 in lOp; intercostal membrane with 
a double row of poroids, which number 8-10 in lp. Keel 
puncta 9 - H  in 10ji, the central two keel puncta more wide­
ly spaced than the others. Apical axis 82-ll^u, trans­
apical axis 2.2-3.0p in the central part.
The relationship of this species to N. lineola has 
been discussed under that species. The distinctions are 
not obvious in the light microscope, especially when the 
cells are slightly canted so the median inflation cannot 
be seen. The double row of poroids is nearly always con­
stant, although Hasle (op. cit.) found some specimens with 
single rows. Furthermore, N. turgiduloides is in general 
more coarsely structured than N. lineola.
Observed by Hasle almost exclusively in the Antarctic 
Zone. In this study, found commonly at sta. H (pack-ice) 
and rarely at sta. 25 (temp. 0.7°C). Fig. 150.
P1ANKT0NIELLA Schlitt 
Planktoniella sol (Wall.) Schtitt
Wallich, 1860: 38 (as Coseinodiscus sol)
Schiitt, 1893: 20 
Hustedt, 1927-30: 465
Grunow, in Van Heurck, 1880-85; KL. 129, fig. 6 
(as Cestodiscus sol)
Hendey, 1937: 257
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Cells solitary, discoid, valves convex. Structure of 
the valve is quite similar to that of Coscinodiscus 
eccentricus, differing mainly in the presence of somewhat 
hyaline radial "wings" with radial rays, which surround the 
cell and presumably (Hendey, op.cit.) provides a flotation 
mechanism. Cell diameter 30-38jz, the width of the hyaline 
membrane varies widely.
Hasle (I960: 11) doubts that this species can be 
validly differentiated from C. eccentricus. If further 
studies can demonstrate that the formation of the wing­
like membrane is dependent on an ecological factor, the 
two species could be united.
Smayda (1958: 166) summarizes the distribution of this 
species and characterizes it as eircumtropical. He believes 
its occurrence in temperatures below 10-15°C may represent 
a sterile condition. In this study it was found only at 
one station near New Zealand: sta. 76 (temp. 12.8°C).
Fig. 155.
PLETJROSIGMA V. Sm.
Pleurosigma directum Grun.
Grunow, in Cleve and Grunow, 1880: 53 
Cleve, 189^-96: (I) 35 
Hendey, 1937s 348
Hustedt, 1958: 148
Valves lanceolate to rhombic-lanceolate; raphe straight 
and central or nearly so; central and polar nodules small. 
Transverse and oblique striae 14-17 in 10ji, crossing at 
about a 60° angle. Central area small, irregularly ellip­
tical. Apical axis 115-295p, transapical axis 25-42jn.
Karsten (I960: 175) established a species he calls 
P. directum-secundum, differing primarily in the shape of 
the chloroplasts. This is not a reliable criterion; 
Karsten's species is probably the same as this one (see 
also Hendey, op. cit.).
This is primarily found in the Antarctic or Subantarc­
tic Zones, although Peragallo (1891: 14) recorded it from 
Japan. Found at sta. D, F, G, H, 16, 25, 44, 51, 54, 90, 
92, 95, 100, 142, 156, 170, 200, 202, 205, 207, 210, 212 
(temp. -1.2 to 5«3°0, all but one less than 4.0°0).
Fig. 154, 155.
POROSIRA Jflrg.
Porosira pseudodenticulata (Hust.) Jouse
Hustedt, 1958: 117
Jouse et al., 1962: 66
Cells discoid, valves convex. Valve surface finely 
areolate, 11-14 areolae in IOji, in radial rows with ir­
regularly spiraling secondary rows; surface irregularly 
covered with spinules. A large elongate process (? apic- 
ulus) appears near the margin. Diameter of valves 46-65JU- 
(Hustedt, op. cit. gives 60-80ji).
Kozlova (1962: 10) and Jouse et al. (1962: 66) place 
this species in the genus Porosira, primarily on the basis 
of the spinules on the valve surface and its similarity to 
Jouse's (1962: 66) species Porosira antarctica. However, 
Jouse elfc al. incorrectly quote Hustedt as calling Coscino- 
discus denticulatus a synonym of C. pseudodenticulatus).
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Hustedt (1927-30: 314) and Hendey (1964: 88) differentiate 
Porosira from closely related species by the presence of 
thick mucus ropes or pads, uniting the cells into filaments. 
Neither Hustedt (1958: 117) ^or Jouse et al. (op. cit.) 
mention such filaments, nor were any seen in this investi­
gation. The species does have several features common to 
Porosira: very small areolae; an elongate process near the
margin; numerous spinules on the valve surface. It is thus 
tentatively accepted as cited above in the genus Porosira, 
in spite of no evidence of mucus pads.
It is noted that according to the International Code of 
Botanical Nomenclature, Article 37» the name Coscinodiscus 
pseudodenticulatus (therefore also P. pseudodenticulata) is 
an invalid name, since no nomenclatural type was designated 
by Hustedt. One may presume that this was an oversight, 
and that the holotype does reside in Hustedt*s collection 
in Bremen. Found at sta. H, 202, 206 (temp. 0.2 to 1.0°C), 
and apparently confined to the Antarctic. Fig. 156.
PSEUDOEUNOTIA Grun.
Pseudoeunotia doliolus (Wall.) Grun.
Wallich, 1860: 48 (as Synedra doliolus)
Grunow, in Van Heurck, 1880-85; £1. 35> fig* 22 
Cupp, 1943: 190 
Kolbe, 1954: 43 
Hustedt, 1958: 158
Cells colonial by valvar contact. Valves semi-lunate 
with bluntly rounded ends. Transapical costae 10-12 in 10|a, 
penetrating to the interior of the valve. Intercostal mem­
brane with a double row of poroids numbering about 20 in
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IOji. Apic.al axis 40-50p, transapical axis 6-8ju.
This species bears some resemblance to Nitzschia marina, 
as described by Lohman (1941: 86); "•••the puncta are 
arranged in double rows, with the puncta in any one row 
opposite the space between puncta in the adjacent row..." 
but it differs in the valve outline; and to Nitzschia sicula,
from which it differs in the numbers of poroid rows in the
intercostal membrane and the valve outline. The taxon 
Fragilaria granulata (Karsten, 1907: 396; Hendey, 1937: 330) 
is a synonym of this species, according to Hustedt (op. cit.).
According to Hasle (I960: 21) it is a tropical and sub­
tropical species. In this study it was found rarely at 
sta. 76 and 140 (temp. 12.8 and 6.8°C). Fig. 157*
RHIZOSOLENIA Brightw.
Hhizosolenia alata Brightw.
Brightwell, 1858: 96
Hustedt, 1927-30: 600
Hendey, 1937: 310
Cells cylindrical, long and straight. Valve conical 
with an eccentric process. At the base of the valve is a 
depression into which the elongated eccentric process of 
the adjacent cell fits, when there is chain formation. In­
tercalary bands numerous, scalelike, and rhomboid, appear­
ing as a zig-zag line in lateral view. Scales very finely 
poroid, pores arranged in three series of decussating lines. 
Apex of the eccentric process with a serrate border (fig.
159)• Apical axis 12-22u, pervalvar axis to 750u.
This species is polymorphic, as Hendey (op. cit.) points
out. Rather than treat the variations as "phases", as 
Hendey does, they will be considered here as forms, which 
term has more widely accepted taxonomic status. The fine 
structure of the forms is the same. Fig. 158, 159.
R. alata forma indica (Per.) Hust.
Peragallo, 1892: 116 (as Rhizosolenia indica)
Hustedt, op. cit.
Differs from the type by its greater apical axis (di­
ameter) and the relative thinness of the apical process, 
which is also more sharply attenuated. Apical axis 26-48|i. 
Fig. 160.
R. alata forma inermis (Castr.) Hust.
Castracane, 1886: 71 (as R. inermis)
Hustedt, op. cit.
Differs from the type mainly in its apical process, 
which is sharply truncated and blunt. Cell size as the 
type. Fig. 161.
The above mentioned forms are not entirely distinct, 
and one may expect that the taxonomic differentiation may 
prove to be artificial. There is some indication that the 
forms are characteristic of different ecological areas 
(Hendey, op. cit.). In this study, the distribution of all 
the forms was not differentiated, but in general, Hendey's 
comments on their distribution were upheld. Found at sta. 
A-H, L, N, 8, 10, 11, 16, 21, 23, 25, 50, 50, 51, 53, 54, 
56, 59, 80, 83, 89, 92, 95, 111, 114, 131, 141-43, 155,
156, 161, 170, 171, 173, 200, 202, 205-07, 209, 210, 212 
(temp. -0.8 to 9«3°C)«
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Bhizosolenia curvata Zach.
Zacharias, 1905: 121 
Karsten, 1905: 97 (as R. curva)
Hendey, 1937: 314-
Cells solitary or in pairs, joined at the apices; 
cells curved. Valves conical, ending in a fine spine 
with a hollow base. At the base of the spine are two 
lateral wing-like expansions. Girdle zone with two lines 
of dorsi-ventral imbrications, which sire covered with 
slightly raised poroids (fig. 162). Length of cell 205- 
1300ji, diameter (apical axis) 28-138ji. Hart (1937: 4-35) 
gives a maximum length of 2mm and width of 20-135ji*
Hart (1937) found that this species is not abundant 
in the area around the Antarctic Convergence, and states 
that "the rarity of large individuals, such as would re­
sult from recent auxospore formation, on the Antarctic side 
of the Convergence, suggests that it could never persist 
there..." (p. 441). In this study, the largest specimens 
were found on the Antarctic side of the Convergence, 
although the abundance dropped off nearer the Antarctic 
continent. Whereas Hart (op. cit., p. 439) found the max­
imum cell diameter at 4-6°C in the summer, in this study 
they were found at 2-4°C in the winter and early spring.
Hendey (op. cit.) found this species to be "typically sub- 
Antarctic", and it has been recorded by most other phyto­
plankton workers in this region. Found at sta. C-E, P,
8, 10, 11, 14, 18, 20, 21, 23, 25, 50, 51, 53, 56, 59, 60,
72, 76, 80, 82, 83, 85, 89, 90, 92, 109-112, 114, 115, 120,
141-43, 146, 154-56, 161, 170, 171, 173, 184, 200, 202, 
205-07, 209, 210, 212 (temp. -0.5 to 12.8°0, mostly 2-5°C) 
Fig. 162-164.
fthi zosolenia hebetata Bail, forma semispina (Hens.) Gran.
Hensen, 1887: 84
Gran, 1905: 55 
Hendey, 1937: 315
Cells cylindrical, valves sharply attenuated, with a 
single spine having a hollow base. Girdle with two dor- 
siventral rows of intercalary scales, appearing as a 
zig-zag line in lateral girdle view. Apical spine lacking 
wing-like expansions at the base. Pervalvar axis 490-920y. 
diameter 11-23)1.
In some cases this taxon is difficult to distinguish 
from R. styliformis f. semi spina but the latter possesses 
lateral wing-like basal expansions, which are lacking in 
the present species. The fine structure of this species 
has been examined and compared with that of R. styliformis 
by Okuno (1954: 18). It is a cosmopolitan species, found 
in the tropics and polar regions, and has been recorded 
from the Antarctic by most investigators. Found at sta. 
23, 32, 44, 50, 111, 142, 161, 170, 171, 200, 212 (temp. 
-0.5 to 3.3°C). Fig. 223.
Rhizosolenia simplex Karst.
Karsten, 1905: 95 
Hendey, 1937: 319
Cells cylindrical, straight; valves symmetrically 
conical, with a narrow prominent unornamented spine. Gir­
dle very weakly siliceous, difficult to distinguish.
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Pervalvar axis 350-640j i , cell diameter 34—47ji.
Hendey (op. cit.) characterizes this species as Sub­
antarctic , but in this study it was found more often south 
of the Convergence than north of it. The species has also 
been recorded by Cassie (1963: 7), Fukase and El-Sayed (1965: 
3), Heiden and Kolbe (1928: 515), Hustedt (1958: 134), and 
Wood (1960:224). Found at sta. B, D, F, 0, P, 11, 14, 16,
23, 25, 30, 35, 44, 48, 53, 54-, 56, 59, 78, 92, 95, 111,
114, 115, 120, 171, 200, 210 (temp. -0.8 to 8.1°C). Fig. 165- 
Rhizosolenia styliformis Brightw.
Brightwell, 1858: 95
Karsten, 1905: 96 (as S. bidens, p. 98)
Hustedt, 1927-30: 584
Hendey, 1937: 320
Cells cylindrical, mostly solitary; valves obliquely 
conical, with hollow apical spine. Pointed or rounded wing­
like projections are present at the base of the apical pro­
cess. Intercalary bands, in girdle view, scale-like with 
decussating rows of loculi, each locule with an outer sieve 
membrane and one or more inner longitudinal slits (fig. 168). 
Pervalvar axis up to 1mm, apical axis (diameter) 18-180ji.
This species is highly variable in morphology, and 
many varieties and forms have been based on it. The fine 
structure may also be variable. Okuno (1952A: 47 and 
1952B: 351) has noted that specimens referrable to the same 
"variety" possess different types of structure in the 
electron microscope.
Frenguelli (1958: 39) has correctly interpreted 
R. bidens as a form of R. styliformis, since often the
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bifurcate apical spine exists on only one end of an other­
wise normal cell. Hustedt (1958: 134-) however, believes 
that these "bidens" forms mostly belong to R. hebetata f. 
semispina. The fine structure of G. bidens (Okuno, 1952B:
352) resembles that of R. styliformis, but it also resem­
bles that of R. hebetata f. semi spina, which, as has pre­
viously been mentioned, is in some cases very similar to 
R. styliformis.
In my opinion, the wide range of variations in this 
species are not sufficiently distinct enough to deserve 
varietal status, as Wimpenny (1946, 1966) or Robinson and 
Waller (1966) have done, and it is questionable whether 
the variations deserve status as "forms". Wimpenny (1946:
277) reports intermediates between "var. semispina" and 
the type, and in this study many specimens were found which 
could not conclusively be placed in one "variety". The 
differences in populations are more likely physiological 
and ecological manifestations, rather than taxonomic entities.
Most Antarctic workers have reported its occurrence, 
and it is commonly found throughout the world oceans.
Found in this study at sta. B-F, L, 5, H ,  14-, 16, 23, 25,
35, 46, 50, 55, 54-, 56, 59, 60, 76, 78, 83, 90, 92, 95,
109, 111, 114-, 115, 120, 170 , 200 , 202 , 205-07 , 209 , 210,
212 (temp. -1.6 to 12.8°C, mostly under 5°C)« Fig* 166-168.
ROPERIA Grun.
Roperia tesselata (Rop.) Grun. var. coscinodiscoides (Mann) 
lolbe
Mann, 1937s 19 (as Actinocyclus cogcinodiscoides)
Kolbe, 1955: 176
Cells discoid, solitary, valves somewhat convex. Areo­
lae uniform in size or slightly smaller near the margin,
6-8 in IOji, arranged in irregular fascicles. Cell diameter 
36-44-yi.
This species was described by Mann (op. cit.) as a new 
species of Actinocyclus, but Kolbe (op. cit. and 1954: 4-5) 
correctly places it with R. tesselata. Kolbe later (1957: 
42) lists the characteristics distinguishing the variety 
from the species: "the fascicular arrangement .... •♦•he 
smaller but more pronounced ocellus.... a smooth margin". 
The illustration shown by Hustedt (1958; PI. 8, fig. 82), 
designated Actinocyclus curvatulus, bears some resemblance 
to specimens of this species.
This form is mainly sub-tropical in distribution; the 
only record from the Antarctic I have seen is that of 
Mann (op. cit.). Pound in the Subantarctic Zone at sta.
A, 14, 16, 21, 70, 78, 80, 83, 120, 131, 140 (temp. 4.0 
to 8.6°C). Pig. 169.
SKELETOHEMA Grev.
Skeletonema costatum (Grev.) Cl.
Greville, 1866: 77 (Melosira costata)
Cleve, 1878: 18
Hendey, 1964: 91
Schmidt, A. 1893. Atlas, PI. 180, fig. 41-45;
PI. 321, fig. 5-6
Cells not strongly silicified, oblong to subspherical. 
Cells forming filaments, joined by a marginal ring of elon­
gated tubular spines, fusing with spines of adjacent cells.
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The intercellular space may be longer than the pervalvar 
axis of the cell. Valve striation not visible in the light 
microscope. Cell diameter 6-16p.
The fine structure of this species has been investi­
gated by Hendey et al. (1954) and Helmcke and Krieger (1953)*
This is a very common neritic species in temperate and 
tropical waters. It is not confined to coastal waters, as 
Smayda (1958: 176) suggests, but its occurrence in oceanic 
waters is uncommon (Hulbert, 1963). Its presence in fair 
quantity at the stations of transect II (see p.11 ) pro­
bably indicates a flow of coastal water, but its presence 
in mid-ocean, less than 250 km. from the maximum limit 
of polar pack-ice in the Antarctic Zone, is most unusual.
Apparently the only previous occurrence of this species 
in Antarctic waters is that of Frenguelli and Orlando (1958: 
126). Found in this study at sta. K, M-P, 10, 55 (temp.
1.1 to 9.6°C). Fig. 170.
STAUROHEIS Ehr.
Stauroneis charcotii Per.
Peragallo, 1921: 69
Frenguelli and Orlando, 1958: 96 (as 
Tropidoneis peragalloO
Valves convex, linear-lanceolate with bluntly rounded 
ends; often with a central constriction in the apical plane. 
Striae fine, 37-40 in lOp, transverse except at the apices, 
where they follow the curve of the apex (fig. 175). Puncta 
partly occluded on the outside by platelike or dendriform 
silica membranes (fig. 175)* Central area expanded into a
stauros which extends to the valve margin. Axial area 
distinct. Apical axis 30-38}i, transapical axis 3-6\i.
This is apparently the same species treated by Ko- 
Bayashi (1963: 18) as Tropidoneis laevissima West and 
West. One of the prime characteristics of Tropidoneis 
is that the raphe is located in a raised keel. Ko-Bayashi 
gives no evidence that his specimens have a raised keel, 
nor do his illustrations show one, but they do closely 
resemble my specimens in many cases, an opinion shared by 
jReimer (pers. comm.) and Hendey (pers. comm.). Further­
more, West and West's (1911) original description states 
that no striae could be seen, a statement consistent with 
both Peragallo's (op. cit.) description and my specimens, 
which had up to 40 striae in IOji, near the theoretical 
limit of resolution for optical microscopes. It is likely 
that the two taxa are the same despite the difference in 
number of striae, but since neither Peragallo's nor West 
and West's material is available for study, no formal re­
vision is made at this time. The correct generic name 
for the taxon is Stauroneis. Found at sta. 48, 51, 53 
54, 56, 83, 85, 89, 109, 112 (temp. -0.8 to 4.7°C, mostly 
less than 4°C). Fig. 171-173.
STKEDBA Ehr.
Synedra adeliae Manguin
Manguin, 1957: 123
Manguin, I960: 300
Cells apparently solitary, valves narrowly lanceolate 
with attenuated subcapitate ends, valve apices with a
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mucilage pore and a group of elongated slits at the extreme 
apex which Helmcke and Krieger (1962: 12; PI. 151) refer 
to as pore canals (fig. 176). The structures appearing 
as short marginal striae in the light microscope (fig. 174) 
are seen as a longitudinal row of single, occasionally 
double simple puncta (fig. 175)- ®fcie puncta occasionally 
become irregular. Valves 55-80ji long, 3-5JOl wide; puncta 
15-18 in lOjti.
Many of the species of Synedra are highly variable in 
morphology (e.g. S. ulna (Nitzsch) Ehr., in Hustedt, 1931- 
59: 195), and- the present species may prove to be a variant 
of another taxon. Manguin (op. cit.) found this species 
only in littoral areas, but in this study it was found in 
the open ocean. Since the time of collection coincides in 
one case with the maximum excursion of pack-ice and in the 
other with the Antarctic spring, its occurrence here may be 
a result of release from sea ice. Pound at sta. 85, 89,
184 (temp. 3.9-4.5°C). Fig. 174-176.
Synedra reinboldii V.H.
Van Heurck, 1909: 23
Heiden and Kolbe, 1928: 562
Hendey, 1937: 335 (as S. pelagica Hend.)
Cells extremely long and narrow, with a median in­
flation; cells strongly bent or nearly straight. Striae 
short, 6-8 in lOju. Apices with characteristic mucilage 
pores. Apical axis l-3mm; transapical axis 4-8p.
Schimper (in Karsten, 1905: 124) described this species 
as S. spathulata, and Hendey (op. cit.) renamed it S.
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pelagica, since the former name was preoccupied. Hustedt 
(1958: 139) recognizes that this species is really S. 
reihboldii, as does Wood (I960: 226).
In many cases this species forms clusters or mats, 
which, according to Hendey (op. cit.) are found in enor­
mous quantities. In this study it was never abundant, 
although widely distributed, so it may form greater bio­
mass in the Drake Passage and South Atlantic than in the 
Pacific sector of the Antarctic. Pound at sta. B, H, K,
M, N, 11, 20, 25, 35, 48, 78, 80, 100, 102, 105, 111, 124 
(temp. -1.6 to 9.6°C). The temperature distribution of 
this species is unusual. Of 17 occurrences, eight were at 
temperatures of less than 1°C, and eight were at more than 
5°C; only one occurrence (3*0°C) is in between. This sug­
gests the existence of physiological races within this 
species. Their size and morphology were the same. Pig. 177-
THALASSIONEMA (Grun.) Hust.
Thalassionema nitzschioides (Grun.) Hust.
Grunow, in Van Heurck, 1880-85; PI. 43, fig. 7-10 
Heiden and Kolbe, 1928: 563 (also as Spinigera 
lanceolata, p. 565)
Hustedt, 1931-59: 244
Hendey, 1964: 165
Hasle and deMendiola, 1967: 111
Cells normally in zig-zag or stellate colonies, narrowly 
linear in girdle view. Valves variable in outline; in this 
study they were either linear with broadly rounded ends, or 
narrowly lanceolate with or without slightly subcapitate 
ends. Hasle and deMendiola (op. cit.) have examined this 
species thoroughly in the electron microscope, and the
present study is in agreement with their findings. The 
objects appearing as marginal puncta, numbering 10-11 in 
IOji, are depressions in the valve with a complex of silica 
arches, and a circular internal opening. An elongate, 
oblique apical pore is present. The girdle area is struc­
tureless. Apical axis 15-112ji, transapical axis 3-5jJ-» 
Hasle (I960: 18), Hasle and deMendiola (op. cit.), 
and Hustedt (op. cit.) have discussed the synonymy and 
variations in this species. The fine structure is ap­
parently consistent with other species of this genus.
Smayda (1958: 169) has shown this to be a cosmopolitan
species. It has been recorded from the Subantarctic Zone
previously, but apparently has not been seen often in the 
Antarctic. Pound at sta. K, N, 0, 8, 11, 14, 16, 18, 20,
2 1, 23, 25, 35, 4 8, 50, 51, 55, 56, 59, 6 0, 7 0, 76, 78,
83, i09, 114, 115, 120 (temp. -0.8 to 12.8°0, mostly more 
than 2.0°C). Fig. 178-181.
THALASSIOSIRA Oleve
Thalassiosira antarctica Comb.
Comber, 1896: 491
Hendey, 1957: 237
Hustedt, 1958: 108
Cells colonial, united by mucilaginous threads. Valves 
discoid, flat or slightly convex. Puncta in radiating, 
occasionally bifurcate lines, 10^12 in IOji, somewhat coar­
ser in the center; presumably the coarser central puncta 
are the pores responsible for mucilage secretion. Margin­
al spines in one or two rows. My electron micrographs
(fig. 184) and those communicated to me by Hasle (pers. 
comm., and Hasle and Heimdal, 1968) show that this spe­
cies has an internal sieve membrane. Valve diameter 36-48ji 
This species has a wide distribution in the Antarctic 
Zone (Cassie, 1963: 5; Manguin, I960: 243) hut also is 
found in the Subantarctic Zone (Hustedt, op. cit.), and 
tropical regions (Hasle, I960: 8). In this study, it was 
found at sta. G, 21, 206, 212 (temp. 0.8 to 4.8°0 and 
pack-ice). Pig. 182-184.
Thalassiosira australis Per.
Peragallo, 1921: 84
Frenguelli and Orlando, 1958: 120
Valves discoid, slightly convex. Puncta in irregularly 
radial lines, decussate. A row of large prominent spines 
project above the cell around the margin. The small cen­
tral area is minutely poroid. The puncta number 9-10 in 
10|i, abruptly becoming more numerous, 12-16 in 10jit near 
the margin. Valve diameter 32-44ji.
The species is the same as that described by Frenguelli 
and Orlando (op. cit.) which they state is identical to 
Peragallo's species. However, Peragallo's illustration 
differs somewhat from both my and Frenguelli and Orlando's 
photographs. Found only in pack-ice at sta. H. Fig. 185- 
Thalassiosira decipiens (Grun.) Jflrg.
Grunow, in Van Heurck, 1880-85; PI. 91, fig. 10 
(as Coscinodiscus decipiens)
Jflrgensen, 1905: 96 
Hustedt, 1927-50: 522 
Hendey, 1964: 87
Cells discoid, in chains connected by mucilage threads.
Valves convex, with areolae in curved lines across the 
valve, 8-10 in lOji; largest areolae near the center, de­
creasing in size toward the margin. One row of marginal 
spines, which may he curved. Valve diameter 22-30p.
This species is widely distributed as a neritic form 
in temperate and boreal waters in both hemispheres.
Cassie (1963: 7), Frenguelli and Orlando (1958: 119) and 
Manguin have previously reported its presence in the An­
tarctic. Found at sta. 10, 13, 18, 59, 78, 80, 115, 120, 
206 (temp. 3.6-8.1°C). Fig. 186.
Thalassiosira delicatula Hust.
Hustedt, 1958: 110
Valves flat or slightly convex, occasionally slightly 
depressed in the center. Areolae either uniformly dis­
tributed on the valve surface, or sparse in the center 
and dense near the margin. The sieve membrane is external 
with a variable number of poroids. The mucilage pore is 
mostly eccentric. The "anvil-shaped process" (Hasle,
1968, in press) may be lacking. Marginal spines in one 
row, varying from four to 14 in number (the electron 
micrographs show the marginal spines curving inward be­
cause of a curling-up of the carbon replica of the valve 
margin). Valve diameter 8-12|ll.
Hustedt(op. cit.) lias recognized the extreme variability 
in surface structure of this species, none of which is 
distinct enough to justify further division of this taxon.
I am indebted to Dr. G.R. Hasle for suggesting the iden­
tity of this species. Found at sta. 161, 202, 212 (temp.
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1.0 to 1.5°C). Fig. 187, 188.
Thalassiosira gracilis (Karst.) Hust.
Karsten, 1905: 78 (as Coscinodiscus gracilis and 
0 . minimus)
Heiden ancTKoTbe, 1928: 477 (as C. minimus)
Hendey, 1957: 252 (as C. gracilis)
Hustedt, 1958: 109
Cells discoid, solitary or in short chains. Valves 
convex with coarse irregular areolae in the center, finer 
areolae in radial line toward the margin. The coarse are­
olae in the center are raised papillae with a fine sieve 
membrane on the flattened top. The structure of the cen­
tral pore differs somewhat from other species of Thalas­
siosira in that no subdivisions of the main central pore 
are observed (see Hasle, 1968, in press; and Takano, 1965). 
Valve diameter 8-23ji.
Hendey (op. cit.) found this species only at one station 
in the South Atlantic, while Hustedt (op. cit.) and Heiden 
and Kolbe (op. cit.) found it abundant and widely dis­
tributed. In this study, it was seen in most samples, 
although rarely in great abundance. It has been recorded 
by nearly all workers in the Antarctic. Found at sta.
A-E, K, 0 , 8 , 10, 11, 14, 16 , 20 , 23 , 25 , 30 , 35 , 55 , 44,
48, 50, 51, 55, 54, 5 6, 60, 6 6 , 70, 80, 82, 83, 85, 89,
92, 95, 97, 1 0 2, 105, 109, 111, 114, 115, 1 2 0, 154-56,
1 7 0, 1 7 1, 1 7 5, 184, 200, 202, 205-07, 209, 2 1 0, 212
(temp. -1.6 to 9.6°C and pack-ice, mostly less than 6°C).
Fig. 189-191.
Thalassiosira oestrupii (Ostf.) Prosk.-Lav.
Ostenfeld, 1900: 52 (as Coscinosira oestrupii)
Pro skina-Lavrenko, 1956
Hustedt, 1927-30: 318
Hasle, I960: 8
Valves flat or slightly convex, areolae in irregular 
lines, about 10 in lOyi, more numerous near the margin.
Two central pores are eccentrically located. Valve dia­
meter ll-17ji«
This species has formerly been included in Coscinosira, 
on the basis of having more than one mucilage pore, but 
since many Thalassiosira species have more than one pore, 
Coscinosira is not acceptable as a valid genus (see Hasle, 
op. cit.).
This species was occasionally observed in the Subantarc 
tic Zone, and Hasle (op. cit.) has also reported it from 
similar locations. Found at sta. 120, 156, 200 (temp. 3.3 
to 5.7°C). Fig. 192, 193.
Thalassiosira ritscherii (Hust.) Hasle
Hustedt, 1958: 117 (as Coscinodiscus ritscherii)
Hasle, 1968, in press
Cells discoid, valves slightly convex. Valve surface 
areolate, areolae in fascicles, the radial rows of areolae 
running parallel to the middle row in each fascicle; 9-11 
areolae in IOji. Central pores number 8-15? in a cluster; 
adjacent to the central pores is an anvil-shaped process. 
Near the margin is a single row of spines. Valve diameter 
37-45]i.
Hasle (1968, in press) has found and this study con­
firmed that this taxon should properly be placed in
Thalassiosira because of its multiple mucilage pores in 
the center of the valve, and the characteristic anvil­
shaped process. The identity of these specimens was con­
firmed by Dr. Hasle.
Hustedt (op. cit.) found this species only in the 
Antarctic. In this study, it occurred rarely in a pack- 
ice sample, at sta. H. Fig. 194, 195*
Thalassiosira tcherniai Manguin
Manguin, I960 : 244-
Valves discoid, flat; with radially arranged areolae 
numbering 16 in IOji. Surface of the valve with numerous 
scattered spinulae. A small marginal process is present. 
Valve diameter 26ji.
Only one specimen corresponding to Manguin's descrip­
tion was seen; its size was slightly larger. Colony 
formation was not observed. Found only at sta. 212 
(temp. 1.5°C). Fig. 196.
THALASSIOTHRIX (Grun.) Hust.
Thalassiothrix antarctica Schimp. in Karst.
Schimper, in Karsten, 1905: 124 
Hendey, 1937: 335
Manguin, I960: 301
Cells long, thin, often associated in dense masses.
The cell is twisted, so that both girdle and valve view 
can be seen at different portions of the cell, and also 
often bent in an S-shape. Apices of the valves are un­
equal, with blunt spines at one apex, but with a somewhat 
elongated apical pore at both ends. Marginal spines are
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lacking. The marginal ribs, numbering 12-13 in IOji, and 
intercostal depressions were of a similar structure to 
Thalassionema nitzschioides, a point made by Hasle and 
deMendiola (1967: 114). Apical axis to 2.5mm, transapical 
axis, 3-6jfi.
The problems involved in distinguishing this species
from T. longissima will be discussed under that species.
Because of these problems, determining the distribution of
this species is difficult. In this study, found at sta.
B, D, M, N, 13, 18, 25, 48, 50, 51, 54, 56, 66, 72, 78,
80, 92, 95, 100, 111, 114, 120, 154, 206 (temp. -1.2 to
10.0°C, mostly less than 4°C). Fig. 197, 198.
Thalassiothrix longissima Cleve and Grunow
Cleve said Grunow, 1880: 108 
Hustedt, 1931-59: 247 
Hendey, 1937: 336
Cells solitary or in colonies as in the preceding spe­
cies, curved or nearly straight, with a median inflation.
Apex of the valve with a pair of blunt spines and a cen­
trally located oblique elongate slot or pore (fig. 200). 
Antapex with a pore but no apical spines. Marginal spines 
well-developed, but sometimes indistinct in the light 
microscope, numbering about 3 in IOji. Fine structure of 
the intercostal depressions similar to the preceding 
species (fig. 200). Apical axis 0.9 to 3.5mm, transapical 
axis 4-5|i.
This species is often confused with the preceding one.
Much of the problem involves the marginal spines. In 
Cleve and Grunow's (op. cit.) description of this species,
spines are not mentioned, and the same is true in Cleve 
(1873B: 22, as Synedra Thalassotrixon which T. longis­
sima is based), and Crosby and Wood (1959: 3). Cleve's 
original spelling, Thalassotrix, was subsequently cor­
rected by Cleve and Grunow (op. cit.) to its currently 
accepted spelling. The following authors either mention 
or illustrate the presence of marginal spines: Grunow
(in Van Heurck, 1880-85; PI* 37, fig. 10); Hustedt (op. 
cit.); Hendey (op. cit.); Hendey (1958: 52); Manguin 
(I960: 30); and Hasle and deMendiola (1967, fig. 20,
53a). However, Gran (1905: 116) and Lebour (1930: 198) 
neither mention nor depict spines.
Hasle and deMendiola (1967, fig. 35-37, 45-46) attri­
bute the presence of marginal spines to the preceding 
species, T. antarctica, while Manguin (op. cit., p. 301) 
states that these spines are absent. Hendey (op. cit.) 
and Crosby and Wood (op. cit.) do not mention spines for 
T. antarctica.
Cupp (1943: 184) in discussing T. longissima states 
that the cell sometimes lacks marginal spines, but she does 
not state whether she considers T. antarctica as a synonym 
of T. longissima, which course has been followed by Heiden 
and Kolbe (1928: 565) and Okuno (1954: 19).
In the original description of T. longissima, Cleve and 
Grunow cite Cleve and Mdller's slides 15 and 125 as type 
material. I have examined both these slides (at the Phil­
adelphia Academy of Natural Science) and seen that the
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specimens definitely have marginal spines (fig. 202).
Thus the identity of T. longissima is fixed as possessing 
marginal spines. The original description of T. antarctica 
(Karsten, 1905: 124) states "Stacheln Oder flhnliche 
Auswuchse fehlen.". Therefore, I regard the main dif­
ference between T. longissima and T. antarctica as the 
possession of marginal spines in the former. The use of 
cell torsion or bending is a questionable criterion, 
since this depends to some extent on colony formation.
T. longissima was more abundant and had a wider dis- 
tribution than T. antarctica. Found at sta. A-C, E,F,
K-P, 5, 10, 11, 14, 16, 21, 23, 30, 48, 50, 51, 54, 56,
59, 60, 66, 70, 72, 78, 80, 90, 92, 95-97, 105, 109-111,
114, 115, 120, 125, 131, 155, 156, 161, 165, 170, 171,
173, 184, 200, 202, 205-07, 209, 210, 212 (temp. -1.5 
to 10.0°C). Fig. 199-203.
TROPIDONEIS Cl.
Tropidoneis antarctica (Grun.) Cl.
Castracane, 1886: 25 (as Stauroneis glacialis var.)
Cleve, 1894: (I) 24
Hendey, 1937: 350
Hustedt, 1958: 149
Frustules weakly siliceous, valves elliptical, raphe 
straight and narrow. Central area slightly expanded trans­
versely to form a small stauros having thin thickened areas 
projecting toward the margin. Transverse striae 16-21 in 
10]i, longitudinal striae 19-24 in IOji; the transverse str­
iae more prominent. Apical axis 115-315]*.
This species is widely distributed, though never 
abundant, throughout the Antarctic region, and has been 
recorded by most researchers. Found at sta. C, F, 10, 
25, 51, 56, 111, 115, 142, 155, 170, 171, 173, 200, 202, 
205, 207, 210, 212 (temp. -0.8 to 5.7°C, mostly 0-4°C). 
Fig. 204.
Tropidoneis belgicae (V.H.) Heid. and Kolbe
Van Heurck, 1909: 14 (as Amphiprora belgicae)
Heiden and Kolbe, 1928: 655 
Hendey, 1937: 350
Hustedt, 1958: 150
Cells solitary, weakly siliceous; valves with an un­
dulating convex outline and a slight median constriction 
Striae fine, transverse, numbering 20 in IOji. Apical 
axis 70]i.
This differs from the preceding species primarily in 
its undulating valve and its smaller size. It is pri­
marily a pack-ice species, although Hustedt (op. cit.) 
has found it near Kerguelen and Manguin (I960: 322) has 
recorded it from several oceanic stations. Hustedt (op. 
cit.) considers Van Heurck's description var. ma.ior 
as being indistinguishable from the type, in which case 
its size would not distinguish it from T. antarctica. 
Found once, in pack-ice, at sta. H. Fig. 205.
Tropidoneis charcotii Per.
Peragallo, 1921: 64
Frenguelli and Orlando, 1958: 96
Cells biconcave in girdle view, with bluntly rounded 
apices. Valves with prominent ribs and large axial area
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The girdle bands are weakly siliceous, often destroyed 
in preparation or mounting of material. No intercostal 
membranes were seen, but these were probably dissolved 
in the preservative. Ribs number 10-18 in lOyi. Apical 
axis 75-185]*, pervalvar axis 25-45]*.
This species bears some resemblance to some species 
of Amphiprora, notably A. oestrupii V.H. and A. k.iellmanni 
Cleve. This species unquestionably has a straight raised 
raphe, whereas all Amphiprora species have sigmoid raphes. 
Apparently this species has been reported only by Peragallo 
(op. cit.) and Frenguelli and Orlando (op. cit.), but it 
may have been confused with some Amphiprora species. In 
this study it was common in pack-ice at sta. G, H.
Fig. 206, 207.
10?
DISCUSSION: ECOLOGICAL CONSIDERATIONS 
General Observations
The problems involved in quantitative phytoplankton 
study when net tows are used have been well documented 
(e.g. Newell and Newell, 1963s 17-24-; Wood, 1965s 203-205)• 
In areas where nannoplankton makes up a considerable por­
tion of the phytoplankton biomass, serious underestimations 
of the population occur because the net does not retain 
the organisms. Hart (194-2) considered nannoplankton as 
not important in the Antarctic when compared with diatoms, 
although Burkholder (unpublished manuscript submitted 
to NSF-USARP) presents contrary evidence. Even when 
larger organisms are present, some loss occurs if one 
dimension of the cell measures less than the mesh size of 
the net. This is particularly applicable to such gen­
era as Thalassiothrix and Rhizosolenia. Clogging of the 
net as filtration proceeds leads to differential retention 
of the organisms. These and other problems make strict 
quantitative observations difficult. However, as Hart 
(in Hart and Currie, I960: 209) states: "The necessity
for wide rapid coverage in collection, especially in
less known areas often renders crude estimates of
relative frequency of greater immediate value than series 
of more adequate data."
The area dealt with in this study may be conveniently
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divided into two zones, the Antarctic Zone and the Sub- 
antarctic Zone. The former consists of the region from 
the Antarctic Convergence (Polar Front of Gordon, 1967) 
south to the Antarctic continent. The latter encompas­
ses the region from the Antarctic Convergence north to 
the Subtropical Convergence. Further biogeographic sub­
divisions of the Antarctic Zone have been made by Hart 
(194-2) and Beklemishev (1958, I960).
These boundaries are not always sharply defined lati- 
tudinally, especially the Antarctic Convergence. The re­
cent work of Gordon (1967) has shown that the delimitation 
of this zone is not adequately depicted by a sharp line as 
Mackintosh (1946) has done. The Convergence itself is a 
fairly distinct area manifested at the surface by a rapid 
north-south temperature gradient which is about 1-3°C in 
the winter and 3-5°C in the summer. The rate of change is 
generally considered to be more than 2°C in one-half degree 
of latitude. The subsurface expression of the Convergence 
has been defined by Mackintosh (op. cit.) as the point 
where the tenperature minimum drops below 200 meters, and 
by Gordon (op. cit.) as the position where the temperature 
minimum begins a rapid descent.
Gordon found that the Convergence unpredictably moves 
within a zone ranging from 2° to 4° latitude in width, 
and that Mackintosh's mean positions generally occurred 
within this zone. Gordon also reports that at about 
135°W longitude the Convergence divides into two parts,
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separated by a weak zone of divergence. This secondary 
Convergence area and the associated weak divergence dis­
appear east of 110°W longitude.
The Subantarctic Zone is delimited in the north by 
the Subtropical Convergence. This is usually less well 
defined than the Antarctic Convergence, although Deacon 
(1964: 304) cites occasions when it is quite distinct.
Since the Subantarctic samples in this study are mostly 
from the southern Subantarctic Zone, the Subtropical Con­
vergence is only indirectly pertinent to this discussion.
The general trend of surface water movement in the 
Antarctic Zone is toward the east, and is probably pri­
marily wind driven. South of 65°S, near the region of 
the Antarctic Divergence, the direction of surface water 
is toward the southeast or south (Ledenev, 1961). Close 
to the Antarctic continent the surface water flows toward 
the west because of the prevailing easterly winds (Deacon, 
1964).
The content of basic nutrients, phosphate, nitrate, 
and silicate, has been presented by Jacobs (1965). All 
three are present in such concentration as to be non­
limiting (see Raymont, 1963: 148-188; and Steele, 1964: 
133-155). However synergistic effects may be important; 
not only P:N ratios, but the influence of trace elements, 
vitamins, and metabolites, about which very little is 
known in marine waters. Temporal distribution is pro­
bably a function of light intensity, temperature, and
possibly also trace elements and metabolites or ec- 
tocrine substances (e.g. Pratt, 1966). Spatial dis­
tribution is more closely related to temperature, al­
though other factors such as light and substrate (i.e. 
ice) exert an influence. The samples available preclude 
an accurate study of temporal distribution, so more 
emphasis is placed on spatial distribution, and its 
relationship to tenperature.
fig. 3A. Transect I 
fig. 3B. Transect II 
fig. 3C. Transect III
Legend:
temperature
■ Fragi1ariop si s kerguelensis
■ Ohaetoceros atlanticum
■ Oorethron criophilum
Scale:
abscissa: degrees south latitude
left ordinate: percent abundance
right ordinate: temperature, °C.
Note that abscissa and right ordinate scales vary 
with transects.
fig. 3D. Transect IV
fig. 3E. Transect V
fig. 33?• Transect VI
Legend:
temperature
Fragi1ariop si s kerguelensis
n m a n i H i i  Chaetoceros atlanticum 
mm mm Chaetoceros dichaeta
Scale:
abscissa: degrees south latitude
left ordinate: percent abundance
right ordinate: temperature, °C.
Note that abscissa and right ordinate scales vary 
with transects.
3 ------
3D50
40
30
20
62 64 66
60
3E50
40
30
20
6052 54 58 6256
60
3F50
40
3 0
20
56 53 6 0
113
Transect Studies
The location of the six transects has "been shown in 
text figure 2 and the pertinent collection data in Table 
I. In the following discussion the transects are desig­
nated as follows: transect I (sta. A-F); transect II
(sta. K-P); transect III (sta. 8-30); transect IV (sta. 
4-8-60); transect V (sta. 78-96); transect VI (sta. 111- 
120). For the reasons stated above, actual cell counts 
were not attempted; however useful information can be 
obtained by enumerating the population and expressing 
the dominant species as percent relative abundance, and 
this procedure was followed here. This may in fact be 
considered as an empirical expression of diversity in 
the population, and percent abundance was used in this 
sense by Cassie (1963), and Fukase (1962), among others.
Transect I (text fig. 3A). The Antarctic Convergence 
was crossed between stations C and D in this transect.
The species which comprised most of the population were 
Fragilariop si s kerguelensis, Chaetoceros atlanticum, and 
Corethron criophilum. F. kerguelensis was most abundant 
south of the Convergence, and reached its lowest percent­
age just north of it. C. atlanticum reacted in the op­
posite way, being least abundant in the colder waters 
south of the Convergence and reaching a maximum just 
north of it. Corethron reached its nadir just south of
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the Convergence. Cassie (1963) also found that Corethron 
was least abundant south of the Convergence, but that it 
increased to over 90% of the population closer to the An­
tarctic continent.
Transect II (text fig. 3*0. This transect is entirely, 
in the Subantarctic region, fairly close (200-400km) to 
the South American continent. The most abundant species 
are the same as in transect I. F. kerguelensis shows 
an irregular pattern of abundance with low percentages 
at the northerly and southerly stations. C. atlanticum 
declines irregularly toward the south. Hendey (1937: 222) 
considers it typical of the "warm-water flora", which 
is in accord with the decline in abundance in cooler 
waters. Corethron is relatively abundant (25%) at one 
station (L) and uncommon or rare at the others. The 
oceanographic conditions are somewhat different in this 
transect than in the others. This is the region in which 
the West Wind Drift tends to split into two entities, 
one continuing through the Drake Passage, continuing as 
what is often referred to as the Antarctic Circumpolar 
Current; and the other turning north to become the Peru 
(Humboldt) Current. Since there is a component of flow 
and upwelling along South America, it may be assumed 
that there is much eddying and mixing of different water 
masses in this region (see also discussion of communities, 
p. 116). This can account for the irregular distributions 
of F. kerguelensis and C. atlanticum, and the abundance of
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Corethron at a relatively warmer station. The existence 
of characteristic cold-water species on the west coasts 
of continents in the southern hemisphere has been noted 
by Hendey (1937) and Hart and Currie (I960).
Transect III (text fig. 30). The Antarctic Con­
vergence is crossed in this transect between stations 16 
and 20. F. kerguelensis is at a maximum relative abundance 
at the northern end of the transect, decreases to a min­
imum at a point south of the Convergence, then rapidly 
increases toward the continent. In contrast to transect 
I, C. atlanticum undergoes a rapid increase in relative 
abundance with approach to the Convergence, with a con­
tinued irregular increase toward the continent. This 
is somewhat anomalous because, as mentioned previously, 
this species has been considered as a temperate or 
"warm-water" species. The time of this transect coin­
cides with the onset of the Antarctic winter; both light 
intensity and duration, and temperature are decreasing: 
one might expect that the more truly psychrophilic species 
would make up a greater percentage of the population, but 
this is not the case. The same is true of Corethron which 
reached a maximum relative abundance just south of the 
Convergence region and decreased rapidly near the Antarc­
tic continent, whereas Cassie (1963) found great increases 
near the continent for this species.
Transect IV(text fig. 3D). The Antarctic Convergence 
was crossed in this transect between stations 54 ancL 56.
116
Chaetoceros atlanticum dominates the population in the sam­
ples of this transect, being over 30% relative abundance 
in all but one sample, which is south of the Convergence.
The highest abundance, 71%? is in the warmest water.
F. kerguelensis is comparatively minor in the population, 
being about an order of magnitude less than C. atlanticum. 
Chaetoceros dichaeta replaced Corethron criophilum as the 
third most abundant net plankton diatom in this transect.
It generally declined in relative abundance from north 
to south, but increased rather sharply south of the Con­
vergence, then declined again toward the continent. The 
location of maximum abundance of C. dichaeta differs with 
that of Cassie (1963) who found the maximum abundance of 
this species north of the Convergence; conversely Manguin 
(I960) found a maximum abundance in the Antarctic Zone.
Both authors, however, found it to vary widely from sta­
tion to station. Fukase (1962) found it approximately 
equally distributed on both sides of the Convergence, 
but extending slightly farther south than north of it.
Transect V (text fig. 3E). The location of the 
Antarctic Convergence in this transect is between stations 
85 and 90. C. atlanticum was more abundant than F. 
kerguelensis at stations north of the Convergence, although 
at the northern-most station, 78, they were nearly equal. 
Proceeding southward, P. kerguelensis declined steadily 
while C. atlanticum increased, then decreased rapidly 
with approach to the Convergence. This rapid decrease of
C. atlanticum indicates an increase in the diversity of 
species at the Convergence rather than a change in standing 
crop of this species: 11 species were recorded at sta. 80;
21 were found at sta. 9 0 ; estimates of cell number of 
C. atlanticum were not significantly different at the two 
stations. Hear the ice edge, sta. 96, C. atlanticum 
decreased sharply and F. kerguelensis dominated the 
population. Corethron occurred in low percentages in 
this transect, being absent from some stations. Bhizo- 
solenia curvata was fairly abundant in samples just north 
and south of the Convergence, but was of low relative 
abundance in other areas, including the Convergence region 
itself. Hart (1937) has proposed that this species may be 
an indicator species in the Antarctic Ocean, being typical­
ly "a Subantarctic diatom, mainly confined to the colder 
portion of the Subantarctic Zone". In this transect it 
is still found nearly 800km north of the Convergence in 
the Subantarctic Zone, and as mentioned previously (p. 87) 
was found as far south as 64°17'S, nearly 600km south of 
the Convergence.
Transect VI (text fig. 3F). In this transect the 
Antarctic Convergence is located between stations 111 and 
112. F. kerguelensis is most abundant north of the Con­
vergence, reaches a minimum in the Convergence area, and 
increases slightly to the south. C. atlanticum is of 
minor importance at the northerly stations, and is most 
abundant to the south of the Convergence. Corethron is
most abundant somewhat north of the Convergence area.
The relative abundance patterns of the three dominant 
species in this transect is similar to that of transect 
III. Transects 17 and VI, from approximately the same 
area, show opposite trends in the relative abundance of
F. kerguelensis and C. atlanticum. Moreover, Corethron 
is of minor importance in the former transect. This is 
taken as an indication of differences in temporal dis­
tribution of the populations, since transeet IV was made 
in early winter, and transect VI in late winter.
It should again be stressed that relative abundance 
is distinct from absolute abundance of cells/unit volume. 
As numerous authors (e.g. Hasle, 1956) have pointed out, 
the Subantarctic Zone is as a whole distinctly lower in 
net plankton standing crop than the Convergence area and 
the Antarctic Zone. Decreases in percent abundance, as 
exemplified by e.g. F. kerguelensis in the Convergence 
area in transects III and VI are indicative of a greater 
number of species present in varying concentrations in 
the sample. In actual estimates of standing crop, it has 
been shown (Burkholder, unpublished manuscript) that, in 
fact, the highest standing crop is present in the vicinity 
of the Convergence; sometimes south of it, sometimes north.
Marumo (1953) errs in that, although in some cases 
the populations may be dominated by one species (i.e., 
more than 50% relative abundance), the majority of 
populations are not "monotonous". In no case, for
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example, was any species over 75% relative abundance, 
whereas Marumo (op. cit.) and also Cassie (1963) found 
Corethron on occasion to comprise over 90% of the popula­
tion. However, Marumo used #13 mesh nets (ca. 120yi mesh) 
which presumably allowed many small forms to escape.
General Composition
Hart (1942: 280) has subdivided the Antarctic Zone 
into three biogeographic regions as follows: the northern
region, which is never covered by continuous pack-ice; the 
intermediate region, which is free from continuous pack- 
ice in summer and autumn; and the southern region, which 
is free from pack-ice only for a time in the summer. 
Beklemishev (1958, I960) and Ivanov (1959) have argued 
that there is no basis for recognition of Hart's inter­
mediate region, and that one is concerned with, at most, 
two regions. Beklemishev (I960: 273) also states that the 
biogeographic division of the area should be based on 
species distribution, and not, as Hart has done, on the 
variations in their environmental conditions.
In this study, the distribution of species tended to 
support the conclusions of Beklemishev and Ivanov. There 
are two fairly distinct community assemblages in the 
Antarctic Zone. The more southerly of these is limited by 
the Antarctic continent on the south, and by the approximate 
limit of the continuous pack-ice on the north. This in­
cludes those species characteristic of the so-called 
"plaokton-ice" (Meguro, 1962; Meguro et al, 1967 ).
These species proliferate in the ice, often forming dis­
tinct brown bands. The abundance of the phytoplankton in 
the vicinity of the pack-ice is due to release of both 
the diatoms and nutrients from the ice into the surrounding 
water. The term "neritic" is particularly inapplicable 
here, even though the species do not proliferate far from 
the ice, as the location of this community may be far 
from land areas. In any event, the term *!£ieritic" was 
shown to be generally inadequate by Smayda (1958). A 
comparison with the ice community of the Arctic (Meguro 
et al., 1967) shows only one species in common with the 
community of the Antarctic ice: Bavicula directa, and even 
this species is not confined to the ice.
It follows that this southern Antarctic region may 
vary latitudinally with the change of season as the ice 
edge advances and retreats. In summer it is continuous 
with the Antarctic continent; in winter it is several 
hundred kilometers to the north. The spread of these 
species is enhanced by the Antarctic divergence. Species 
included in this community, which are in fact primarily 
pack-ice diatoms, are shown in Table II-A. Note that only 
one of the species, Thalassiosira australis, belongs to 
the so-called centric diatoms.
The northern Antarctic region extends northward to 
the Antarctic Convergence and contains a more hetero­
geneous group (Table II-B), some of which may also be 
found in the pack-ice. These species are occasionally
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found north of the Convergence, hut are probably not 
successful there, and may represent an example of 
Ekman's (1953: 317) transplantation area. The most 
widespread species of this zone are Asteromphalus hookeri, 
Coscinodiscus lentiginosus. Dactyliosolen antarcticus,
PI euro sigma directum, and Rhizosolenia styliformis. The 
most abundant are A. hookeri, C. lentiginosus. and R. 
styliformis.
The Subantarctic Zone, extending from the Antarctic 
Convergence to the Subtropical Convergence, is more 
typically represented by the lack of Antarctic species 
than by the presence of a characteristic flora. Some of 
the species found here are in common with the northern 
Antarctic region (Table II-C) and apparently are found 
nowhere else. Of these, Fragilariopsis kerguelensis and 
Rhizosolenia curvata provide a considerable amount of the 
total phytoplahkton biomass in the Antarctic Ocean. Of 
interest in this zone is the occurrence of the charact­
eristically tropical or subtropical species Hemidiscus 
cuneiformis. Planktoniella sol, and Pseudoeunotia doliolus 
(Table II-E).
The greatest number of species are cosmopolitan.
This term is used in the sense that they are found in the 
northern as well as the southern hemisphere; their dis­
tribution may be continuous or discontinuous, the latter 
case being more common. Pour of the species, Chaetoceros 
atlanticum. Ch. criophilum. Ch. dichaeta, and Thalassiothrix
TABLE II.
CHARACTERISTIC SPECIES OP COMMUNITIES
A. Antarctic Zone - Southern Region
Amphora barrei 
Pragilariopsis curta 
P. linearis 
P. vanheurckii 
Cocconeis schuetii 
Navicula gelida .
B. Antarctic Zone
Asteromphalus hookeri 
A. parvulus 
Biddulphia weissflogii 
Chaetoceros adelianum 
C. gausii 
C. natatum 
C. negleeturn 
seychellarum 
Coscinodiscus bullatus 
C. lentiginosus 
C. stellaris 
C. tabularis
Navicula .je.junoides 
N. imperfecta 
Nitzschia barbieri 
Thalassiosira australis 
Tropidoneis belgicae 
T. charcotii
Northern Region
Charcotia actinochilus 
Dactyliosolen antarcticus 
Eucampia balaustium 
Micropodiscus oliverianus 
Nitzschia lecointei 
N. lineola
turgiduloides 
PIeurosigma directum 
Rhizosolenia styliformis 
Stauroneis charcotii 
Synedra adeliae
C. Species Common to Antarctic and Subantarctic Zone
Biddulphia anthropomorpha 
Coscinodiscus furcatus 
C. oculoides
C. tumidus
Rhizosolenia curvata 
R. simplex
Thalassiosira antarctica 
Thalassiothrix antarctica
Pragilariopsis kerguelensis Tropidoneis antarctica
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TABLE II.
D. Cosmopolitan Species
Actinocyclus curvatulus 
Actinoptychus senarius 
Biddulphia longicruris 
Chaetoceros atlanticum 
G. criophilum 
C. dichaeta 
C. peruvianum 
Corethron criophilum 
Coscinodiscus asteromphalus 
C. curvatulus
G. eccentricus 
_C. janischii 
C. lineatus 
C. oculus-iridis
Coscinodiscus stellaris 
Cylindrotheca closterium 
Navicula directa 
Nitzschia bicapitata 
N. sicula 
Rhizosolenia alata 
R. hebetata f. semispina 
Roperia tesselata
var. coscinodiscoides 
Skeletonema costatum 
Thalassiosira decipiens 
T. oestrupii
Thalassionema nitzschioides 
Thalassiothrix longissima
E. Subtropical-Tropical Species 
Hemidiscus cuneiformis Pseudoeunotia doliolus
Planktoniella sol
P. Temperate Coastal
Actinoptychus senarius 
Biddulphia longicruris 
Chaetoceros laciniosum 
Licmophora gracilis 
L. lyngbyei
G. Bipolar Species 
Grammatophora arcuata 
Navicula imperfecta
Species
Grammatophora marina 
Gyrosigma subsalinum 
Melosira sol 
Nitzschia kolaczeckii 
N. socialis
Nitzschia heimii 
(Hyalodiscus subtilis)?
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longissima, sometimes become very abundant in the Sub­
antarctic and Antarctic Zones. Another of these species, 
the polymorphic Corethron criophilum. has certain growth 
forms ("phases" of Hendey, 1937) that are indigenous to 
the Antarctic Zone, and others which are more widely dis­
tributed.
Several species which are characteristically benthic 
or epiphytic occurred almost exclusively in Transect II.
They are generally characteristic of littoral and sublit­
toral temperate coastal areas. These species (Table II-F) 
are evidence for the lateral transport of water away from 
the South American land mass. Further evidence for the 
near-shore origin of this community was the presence in 
some samples of leaf fragments with stomata.
The presence of bipolar species was also noted. 
Grammatophora arcuata. Navicula imperfecta, and Nitzschia 
heimii are species which have been recorded from Arctic 
waters, and occasionally from the Antarctic. Perhaps 
Ryalodiscus subtilis may also be included here, although 
its range is not as restricted (Hustedt, 1927-30: 291)-
It is therefore concluded on the basis of the pre­
ceding discussion that the area under study contains fairly 
distinct communities of plankton diatoms. These communities 
are associated with various water masses and often confined 
to them. The water characteristic most consistently associ­
ated with changes in species composition is temperature 
change. Most of the species in the community have a wide
longitudinal distribution, and seasonal changes in the 
communities may be more quantitative than qualitative.
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APPENDIX
Several species occurred in the samples which could 
not be accurately identified. Of these, the five described 
below appear to be closely related to previously described 
species, or are undescribed taxa. Since this manuscript 
does not constitute valid publication, formal recognition 
of these taxa is not made.
naviculoid colonial species A.
This species forms zig-zag chains, in the manner of 
Grammatophora or Rhabdonema; however the following char­
acteristics were observed on different cells: both valves 
with pseudoraphes, or both valves with raphes, or one 
valve with a raphe and one with a pseudoraphe. Depending 
on the choice of classification scheme, this variation 
encompasses three families, suborders, or orders of diatoms.
The apex of each valve, raphe or rapheless, has a 
dense cluster of poroids (fig. 211) and presumably this 
is the site of mucilage excretion (fig. 210). Some of 
the rapheless valves have sharp triangular projections 
paralleling the pseudoraphe on either side (fig. 212), 
occasionally with bifurcate tips. It is not known whether 
these are siliceous or organic in nature. Some species 
of Fragilaria have apparently similar structures (Helmcke 
and Krieger, 1955-63; PI. 142) but the construction of
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the girdle band is quite different (cf. fig. 210 with 
Helmcke and Krieger, PI. 141). The rapheless valves have 
more rows of poroids (52-36 in lOp) than the raphe valves 
(26-30 in IOja). Hendey (pers. comm.) has indicated that 
the rapheless valve is similar to Bhaphoneis, but the 
presence of a raphe excludes that genus from consideration. 
Apical axis 14-18u, transapical axis 2-3p. Pound at sta.
H (pack-ice), 51» 85, 89 (temp. 0.8-4.0°C). Pig. 208-212.
? Acnanthes species
Most valves observed had raphes, but occasionally 
rapheless valves were seen which appear to be the same size 
and configuration. There seemed to be a slight genicula- 
tion in the valvar plane when viewed in the light micro­
scope. The raphe valve had 40-45rows of poroids in lC|u, 
the rapheless valve about 40 in lOp. The rapheless valve 
had a lateral hyaline expansion on one side of the pseudo­
raphe, which is a characteristic of Acnanthes. Apical axis 
15-17^» transapical axis Pound only in pack-ice,
sta. H. Pig. 213* 214, believed to be opposite valves 
of the same cell.
? Navicula species
The outline of the valve is similar to some species of 
Navicula. but also to the raphe valve of certain species of 
Acnanthes. However, these specimens were flat in the val­
var plane, so A c n a n t h e s  is doubtful; moreover no rapheless 
valves with this outline were seen. Piunularia De Benedettii 
(Prenguelli and Orlando, 1958: 93) resembles this species
j
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somewhat, but is smaller (10-22ju apical axis). The hetero- 
polar aspect of some specimens resembles that of Gomphonema, 
most of which are freshwater species. The transapical 
striae had either double or single poroid rows, or both 
on one valve, and were either transverse or oblique.
Apical axis 34-40|i, rows of poroids 20-24 in IOji, Pound 
only in pack-ice at sta. H. Pig. 215» 216.
Synedra, ? species novum
This species has the apical fiae structure which is 
typical of Synedra: a mucilage pore and a characteristic
row of striate pores at the extreme apex. The pseudoraphe 
is sometimes indistinct because of incomplete formation of 
the poroid rows. I have seen no description of a Synedra 
which corresponds closely to this taxon. Apical axis 
23-31u, transapical axis 2.5-3ja» 1 5 -1 9 rows of poroids 
in 10|i. Pound only in pack-ice at sta. G,H. Pig. 217» 218. 
Navicula. ? variabilis
Heiden and Kolbe (1928: 630) describe a species very 
closely resembling this one, and from similar locations, 
i.e. pack-ice, in the genus Libellus which Oleve subse­
quently (1894-96) combined into Navicula. My specimens 
differ somewhat in valve outline, and in possessing a 
lateral central area. Apical axis 28-45p, transapical 
striae 22-28 in 10jU. Pound at sta. H (pack-ice).
Pig. 219, 220.
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fig. 4-. Actingeyelus curvatulus. (light micrograph), 
fig. 5» Actinoptychus senarius. (light micrograph), 
fig. 6. Amphora harrei. (EM-carbon replica), 
fig. 7* A. barrei. (EM-carbon replica). Scale is lju.
Scale is lOja unless otherwise indicated.
7: 
fig. 8. Asteromphalus hookeri. (light micrograph), 
fig. 9* A. hookeri. Girdle view of two cells, (li 
micrograph). 
fig. 10. A. hyalinus. (light micrograph),
fig. 11. A. parvulus. (light micrograph),
fig. 12. A. parvulus. Detail of areolae, external
surface. (EM-carbon replica). Scale is l/i. 
fig. 13* A. parvulus. Inside view of valve. (EM-
carbon replica).
Scale is IQm unless otherwise indicated.
] 
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fig. 14. Asteromphalus parvulus. Tubular process at 
outer margin of ray, inside view. (EM-carbon 
replica). Scale is ljt. 
fig. 15. A. roperianus. (light micrograph), 
fig. 16. Biddulphia anthropomorpha. Girdle view.
(light micrograph). 
fig. 1 7 . B. anthropomorpha. Two recently divided
cells with small naviculoid diatoms inside, (light 
micrograph). 
fig. 18. B. longicruris. (light micrograph).
Scale is lQp unless otherwise indicated.
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fig. 19. Biddulphia weisflogii. Upper valve in girdle 
view. (EM-carbon replica), 
fig. 20. B. weisflogii. Detail of areolae on mantle. 
Same specimen as fig. 19* (EM-carbon replica).
Scale is 1ja.
fig. 21. Chaetoceros adelianum. Girdle view of a chain.
(light micrograph). 
fig. 22. 0. adelianum. Valve view. (light micrograph).
Scale is lOp unless otherwise indicated.
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fig. 23. Chaetoceros aequatoriale. (light micrograph), 
fig. 24-. 0. atlanticum. Detail of proximal portion of
a seta. (EM-carbon replica). Scale is ya.
fig. 25. jO. atlanticum. Typical form and transitional
form to "var. neapolitana”. (light micrograph), 
fig. 26. C. atlanticum. Transitional form to Mvar.
neapolitana11. (light micrograph), 
fig. 27. .C. atlanticum. Form corresponding to "var.
neapolitana”. (light micrograph).
Scale is lOu unless otherwise indicated.
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fig. 28. Chaetoceros atlanticum. (EM-direct preparation),
fig. 29- jC* atlanticum f. bulbosum. Detail of terminal
seta. (EM-carbon replica). Scale is lp. 
fig. 30. C. atlanticum f. bulbosum. (EM-direct
preparation).
fig. 3 1• -0. atlanticum f. bulbosum. (light micrograph).
134-
Scale is lOp unless otherwise indicated.
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fig. 32. Chaetoceros boreale. A chain of cells with
organic contents intact, (light micrograph), 
fig. 3 3 . 0. castracanei. Girdle and valve views.
(light micrograph). 
fig. 34. C. convolutum. (light micrograph),
fig. 35* C. criophilum. A short chain. Seta of
apical cell broken off. (light micrograph).
Scale is lOp.
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fig. 36. Chaetoceros criophilum. Portion of a valve.
(EM-direct preparation). 
fig. 37* dichaeta. Form with large apical axis.
(light micrograph). 
fig. 38. 0. dichaeta. Form with small apical axis.
(light micrograph). 
fig. 39* 0. dichaeta. Valve view of cell. (EM-carbon 
replica).
fig. 40. _C. gaussii. Detail of mid-portion of seta. 
(EM-carbon replica). Scale is In.
Scale is lOp unless otherwise indicated.
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fig. 41. Chaetoceros gaussii. Entire cell in girdle 
view. (light micrograph), 
fig. 42. 0. natatum. (light micrograph),
fig. 43. .C. neglectum. Portion of seta. (EM-carbon
replica). Scale is l£t. 
fig. 44. C. neglectum. Entire cell in valve view.
(EM-carbon replica). 
fig. 45. C!. neglectum. Detail of valve. (EM-carbon
replica). Scale is Iji. 
fig. 46. G. pendulum. Girdle view of cell, with 
silicoflagellate Dictyocha speculum. (light 
micrograph).
Scale is lQu unless otherwise indicated.
43 ........ 
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fig. 47. Chaetoceros peruvianum. (light micrograph), 
fig. 48. G. peruvianum. Detail of seta, proximal 
half. (EM-carbon replica). Scale is lja. 
fig. 49. Charcotia actinochilus. (light micrograph), 
fig. 50. C. actinochilus. (light micrograph), 
fig. 51- 0- actinochilus. Detail of margin with
puncta and anvil-shaped processes. (EM-carbon 
replica). Scale is !pu. 
fig. 52. Oocconeis schuettii. Rapheless valve. The 
raphe on the underlying valve is faintly visible, 
(light micrograph). 
fig. 53. C. schuettii. Raphe valve. (light micrograph).
Scale is l^u unless otherwise indicated.
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fig. 54-. Gorethron crionhilum. Several cells in girdle 
view, (light micrograph), 
fig. 55. C. crionhilum. Valve view. (light micrograph),
fig. 56. 0. crionhilum. Valve surface. (EM-carbon
replica).
fig* 57* C* crionhilum. Spine sockets on valve margin.
(EM-carbon replica). Scale is lp. 
fig. 58. C!. crionhilum. Clawed apex of a fine spine.
(EM-carbon replica) Scale is ljh.
fig. 59* 0. crionhilum. Portion of intercalary band.
(EM-carbon replica). Scale is 1^. 
fig. 60. _C. crionhilum. Detail of a spine. (EM-carbon 
replica). Scale is ya.
Scale is lOja unless otherwise indicated.
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fig. 61.
fig. 62.
fig. 65.
fig. 64.
fig. 65.
  Qoscinodiscus asteromphalus. (light micrograph). 
C. bullatus. (light micrograph).
C* curvatulus. (light micrograph), 
  0. eccentricus. (light micrograph), 
  C. furcatus. Entire cell with four central 
pores, (light micrograph), 
fig. 66. C. furcatus. Stereo-pair of central area with 
three pores, one of which is partly covered by a 
Navicula fragment. (EM-carbon replica). Scale is
1JJL.
140
Scale is I Q / a unless otherwise indicated.
..... 
141 141
fig. 67. Coscinodiscus .janischii. (light micrograph),
fig. 68. C. lentiginosus. Note apiculus at 5 o'clock.
(light micrograph). 
fig. 69. _C. lentiginosus. Note apiculus at 6 o'clock.
(light micrograph). 
fig. 70* .2* lentiginosus. Interior view of valve with
apiculus and tubuli. (EM-carbon replica).
Scale is
fig. 71. G . lineatus. (light micrograph),
fig. 72. 0. oculoides. (light micrograph),
fig. 73. C. oculus-iridis. (light micrograph).
Scale is lQu unless otherwise indicated.
67 .... 
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fig. 74* Coscinodiscus perforates. (light micrograph),
fig. 75- 2 * stellaris var. symbolophorus. (light
micrograph). 
fig. 76. C. tabularis. (light micrograph),
fig. 77. C. tabularis. Note areolae structure and
anvil-shaped process. (EM-carbon replica). Scale 
is .
Fig. 78- 2* tabularis. Irregular central areolae.
(light micrograph). 
fig. 79- C. tumidus. (light micrograph), 
fig. 80. C. tumidus. Portion of girdle and finely
punctate mantle. (light micrograph).
Scale is lOu unless otherwise indicated.
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fig. 81. Coscinodiscus tumidus. Portion of valve near 
margin with areolae, pores, and marginal process. 
(EM-carbon replica). Scale is y a .  
fig. 82. .0. tumidus forma fasciculatus. With inter­
fascicular marginal processes. (light micrograph), 
fig. 83* tumidus forma fasciculatus. Center of
valve, with areolae and pores. (EM-carbon replica). 
Scale is y a .
fig. 84. C.ylindrotheca closterium. Portion of the cell. 
(EM-carbon replica). Scale is Ip.
Scale is lQju unless otherwise indicated.
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fig. 85. Dactyliosolen antarcticus. Fragment of 
girdle. (light micrograph). 
fig. 86. D. antarcticus. Detail of intercalary hand.
(EM-carbon .replica) . Scale is Ij j l . 
fig. 87. D. mediterraneus. (light micrograph), 
fig. 88. Bucampia balaustium. Dimorphic valves.
(light micrograph). 
fig. 89. E. balaustium. (EM-carbon replica),
fig. 90. E. balaustium. Note sharply pointed pro­
cesses. (EM-carbon replica), 
fig. 91- E. balaustium. Detail of areolae. (EM-
carbon replica). Scale is I j i .
Scale is lOu unless otherwise indicated.
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fig. 92. Fragilariopsis curta. Note single poroid row
near apex. (EM-carbon replica). Scale is lp.
fig. 93* curta. Heteropolarity negligible. (EM-
carbon replica). Scale is lp. 
fig. 94. F. cylindrus. (EM-carbon replica). Scale is lu.
fig* 95. F- cylindrus. Form similar to some specimens
of F. curta. (EM-carbon replica). Scale is lp. 
fig. 96. F. cylindrus. Miniscule subelliptical form.
(EM-carbon replica). Scale is ljji. 
fig. 97* ]?• kergeulensis. Variations in valve outline.
(EM-carbon replica). 
fig. 98. F. kergeulensis. Heteropolarity obvious.
(EM-carbon replica). 
fig. 99- F* kergeulensis. Heteropolarity indistinct.
(EM-carbon replica). 
fig. 100. F. kergeulensis. Small specimen with large 
areolae. (EM-carbon replica). Scale is y a .  
fig. 101. F. kergeulensis. Oblique interior view, with 
raphe. (EM-carbon replica). Scale is lp.
Scale is 10U unless otherwise indicated.
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fig. 102. Fragilariopsis linearis, (light micrograph) 
fig. 103. F. obliquecostata. (EM-carbon replica),
fig. 104. F. obliquecostata. (light micrograph),
fig. 105. F. ritscheri. With oblique costae. (light 
micrograph).
fig. 106. F. ritscheri. Indistinctly heteropolar, 
with oblique costae. (EM-carbon replica), 
fig. 107. F. rhombica. (light micrograph),
fig. 108. F. rhombica. Poroid rows single near middle,
(EM-carbon replica). Scale is l y i .  
fig. 109. F. rhombica. (EM-carbon replica). Scale is 
lp.
Scale is lOu unless otherwise indicated.
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fig. 110. Fragilariopsis separanda. (light micrograph),
fig. 111. F. separanda. Poroid rows double at apex.
(EM-carbon replica). Scale is lji. 
fig. 112. F. vanheurckii. Note pseudonodule. (EM-
carbon replica). 
fig. 11J. Gr ammatophora arcuata. Girdle view, (light
micrograph).
fig. 114. G. arcuata. Valve view. (light micrograph),
fig. 115* G. marina. Girdle view. (light micrograph),
fig. 116. Gyrosigma subsalinum. Entire cell. Also
visible is a cell of Corethron criophilum with 
clawtipped spines, as in fig. 58. (light micrograph), 
fig. 117. G. subsalinum. Portion of cell with trans­
verse striae. (light micrograph).
Scale is lOu unless otherwise indicated.
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fig. 118. Hyalodiscus subtilis. (light micrograph),
fig. 119. Hemidiscus cuneiformis. (light micrograph),
fig. 120. Licmophora gracilis. Girdle view. (light
micrograph).
fig. 121. L. lyngbyei. Girdle view, (light micrograph),
fig. 122. L. lyngbyei. Valve view. (light micrograph),
fig. 123. Melosira sol. Valve view of a single cell.
(light micrograph). 
fig. 124. M. sol. forma omma. Valve view. (light
micrograph).
fig. 125. Micropodiscus oliveranus. Note submarginal
process at 9 o'clock. (light micrograph).
Scale is lOju
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fig.
fig.
fig.
fig.
fig.
fig.
fig.
fig.
126. Navicula directa, (light micrograph).
127. IT. gelida var. parvula. (light micrograph).
128. N. gelida var. parvula. (EM-carbon replica).
129* N. gelida var. parvula. Detail of apical
portion. (EM-carbon replica). Scale is 1p.
130. N. ,ie,iunoides. (EM-carbon replica).
131. N» .je.junoides. Detail of valve with
elongate puncta. (EM-carbon replica). Scale is Ij j l .
132. N* imperfecta. Partly occluded by detritus. 
(EM-carbon replica).
133. N. imperfecta. (light micrograph).
Scale is lOju unless otherwise indicated.
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fig. 134. Eavicula trompii. (EM-carbon replica), 
fig. 135* ®[. Detail of apex (EM-carbon
replica). Scale is I j i .  
fig. 136. Nitzschia barbieri. (EM-carbon replica). 
fig. 137. N. barbieri. (EM-carbon replica), 
fig. 138. N. barbieri. (EM-carbon replica), 
fig. 139. N. bicapitata. (EM-carbon replica).
Scale is lj2.
fig. 14-0. N. bicapitata. Detail of apex. (EM-carbon 
replica). Scale is In. 
fig. 141. N. bicapitata. (EM-carbon replica), 
fig. 142. N. heimii. Detail of apex with keel raphe 
(EM-carbon replica). Scale is l^ i.
Scale is 10|L unless otherwise indicated.
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fig. 14-3. Nitzschia heimii. (light micrograph), 
fig. 144. N. kolaczeckii. (light micrograph),
fig. 145. N. lecointei. Central hyaline area at
pseudonodule. (EM-carbon replica) . Scale is lja. 
fig. 146. N. lecointei. (EM-carbon replica),
fig. 147. N. lineola. Detail of apex with doubling
of poroid rows. (EM-carbon replica). Scale is 1 
fig. 148. N. sicula var. bicuneata. Entire cell.
(EM-carbon replica). Scale is lj). 
fig. 149. N. sicula var. bicuneata. Stereo-pair
of apex. (EM-carbon replica). Scale is 1y .
fig. 150. N. turgiduloides. (EM-carbon replica).
Scale is 10p unless otherwise indicated.
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fig. 151. Nitzschia -panduriformis. (light micrograph),
fig. 152. N. socialis. (light micrograph),
fig. 155. Planktoniella sol. Extensively developed
"wings". (light micrograph), 
fig. 154. Pleurosigma directum, (light micrograph),
fig. 155. P. directum. Detail of central portion of
valve. (EM-carbon replica). 
fig. 156. Porosira pseudodenticulata. (light micrograph),
fig. 157. Pseudoeunotia doliolus. Interior valve view.
(EM-carbon replica). 
fig. 158. Rhizosolenia alata, with Chaetoceros and
Dactyliosolen. (light micrograph).
Scale is lOju.
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fig. 159* Rhizosolenia alata. The valve in girdle view.
Rote serrate apex. (EM-carbon replica), 
fig. 160. R. alata forma indiea. Apical portion of 
cell. (light micrograph), 
fig. 161. R. alata forma inermis. Portion of the
valve in girdle view. Rote serrate apex. (EM- 
carbon replica). 
fig. 162. R. curvata. A girdle band. (EM-carbon 
replica).
fig. 16J. R* curvata. Portion of the apex in lateral 
girdle view. (light micrograph), 
fig. 164. R. curvata. Two cells, showing wide variation.
in diameter. (light micrograph), 
fig. 165- R. simplex. Rote weakly siliceous girdle 
area. (light micrograph).
Scale is IOjj.
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fig. 166. Rhizosolenia styliformis. With bifurcate
"bidens" spine at lower end. (light micrograph), 
fig. 167. R* styliformis. Form approaching "variety" 
latissima. (light micrograph). 
fig. 168. R. styliformis. Detail of loculi in girdle 
band. (EM-carbon replica). Scale is Iji. 
fig. 169- Roperia tesselata var. coscinodiscoides.
Ocellus at 3 o'clock, (light micrograph), 
fig. 170. Skeletonema costatum. A chain in girdle 
view. (light micrograph), 
fig. 171* Stauroneis charcotii. Slightly canted valve, 
showing stauroid central area. (EM-carbon replica), 
fig. 172. S. charcotii. Cell in girdle view. (light 
micrograph).
fig. 173* S. charcotii. Detail of apex. (EM-carbon re­
plica). Scale is Ijx. 
fig. 174. Synedra adeliae. (light micrograph).
Scale is lOu unless otherwise indicated.
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fig. 175- Synedra adeliae. Portion of valve. (EM- 
carbon replica). 
fig. 176. S. adeliae. Detail of apex. (EM-carbon 
replica). Scale is Iji. 
fig. 177* S. reinboldii. Apical portion of cell.
(light micrograph). 
fig. 178. Thalassionema nitzschioides. (EM-carbon 
replica).
fig. 179* T. nitzschoides. (EM-carbon replica).
Scale is lu.
fig. 180. T. nitzschioides. Inside view of apical
portion, with elongate pore. (EM-carbon replica). 
Scale is lju.
fig. 181. T. nitzschioides. Oblique girdle view.
(EM-carbon replica). 
fig. 182. Thalassiosira antarctica. (light micrograph), 
fig. 183* T. antarctica. A chain of cells in girdle 
view. (light micrograph).
Scale is lOu unless otherwise indicated.
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fig. 184-. Thalassiosira antarctica. Internal view of 
valve. (EM-carbon replica), 
fig. 185. T. australis. (light micrograph),
fig. 186. T. decipiens. (light micrograph),
fig. 187. T. delicatu"a. Form with sparse central
areolae. (EM-carbon replica). Scale is Ip.
fig. 188. T. delicatula. Form with numerous central
areolae. (EM-carbon replica). Scale is lju.
fig. 189. T. gracilis. (EM-carbon replica). Scale 
is Ip.
fig. 1 9 0. T. gracilis. (light micrograph),
fig. 191. T. gracilis. Detail of central area. (EM-
carbon replica). Scale is lu.
Scale is lQu unless otherwise indicated.
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fig. 192. Thalassiosira oestrupii. Valve view.
(light micrograph). 
fig. 193. T. oestrupii. Girdle view. (light micro­
graph) .
fig. 194. T. ritscherii. (light micrograph),
fig. 195* T. ritscherii. Detail of valve center with
areolae, pores, and anvil-shaped process. (EM- 
carbon replica). Scale is l^ i. 
fig. 196. T. tcherniai. (light micrograph),
fig. 197* Thalassiothrix antarctica. Detail of apex.
(EM-carbon replica). Scale is Iji. 
fig. 198. T. antarctica. Central part of valve.
(EM-direct preparation). Scale is lju. 
fig. 199* T. longissima. Entire cell, (light
micrograph).
fig. 200. T. longissima. Detail of apex. (EM-
carbon replica). Scale is lju. 
fig. 201. T. longissima. Central part of valve.
(EM-direct preparation). Scale is Ip. 
fig. 202. T. longissima. Erom Cleve and Mdller type
I
slide 125. (light micrograph). Scale is 1jj. 
fig. 203. T. longissima. Central part of valve. (EM-
carbon replica). Scale is ly.
Scale is l^ iu unless otherwise indicated.
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fig. 204. Tropidoneis antarctica. (light micrograph),
fig. 205. T. belgicae. (EM-carbon replica),
fig. 206. T. charcotii. (light micrograph),
fig. 207. T. charcotii. Detail of apex. (EM-carbon
replica).
fig. 208. naviculoid colonial species A. Chain of
cells in girdle view, (light micrograph), 
fig. 209. naviculoid colonial species A. Oblique
view of a raphe valve. (EM-carbon replica). 
fig. 210. naviculoid colonial species A. Point of
union between adjacent cells. Note mucilage pad 
connecting apices of adjoining cells. (EM-carbon 
replica). Scale is 1/a. 
fig. 211. naviculoid colonial species A. Rapheless
valve. (EM-carbon replica). 
fig. 212. naviculoid colonial species A. Rapheless
valve. Note triangular projections parallel to 
pseudoraphe. (EM-carbon replica). Scale is lu.
Scale is 10ju unless otherwise indicated.
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fig.
fig.
fig.
fig.
fig.
fig.
fig.
fig.
fig.
fig.
fig.
213* ?Acnanthes species. Raphe valve. (EM- 
carbon replica). Scale is Ip.
214. ?Acnanthes species. Rapheless valve.
(EM-carbon replica). Scale is lju.
213. ?Navicula species. (EM-carbon replica).
Scale is l^ u.
216. ?Navicula species. Partly covered by detritus. 
(EM-carbon replica). Scale is Ip.
217* Synedra species. Partly covered by detritus. 
(EM-carbon replica). Scale is Ip.
218. Synedra species. (EM-carbon replica).
Scale is lju.
219* Navicula ?variabilis. Valve view. (EM- 
carbon replica). Scale is 1p.
220. N. ?variabilis. Girdle view. (light 
micrograph).
221. Chaetoceros laciniosum. Portion of a chain, 
(line drawing).
222. C. seychellarum. Portion of a chain.
(line drawing).
223. Rhizosolenia hebetata forma semispina. Cell 
in lateral girdle view. (line drawing).
Scale is lOu unless otherwise indicated.
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